University of Northern Iowa

UNI ScholarWorks
Iowa Academy of Science Documents

IAS Miscellaneous

4-21-2000

Program Abstracts, 112th Session, Iowa Academy of Science,
April 21-22, 2000
Iowa Academy of Science

Let us know how access to this document benefits you
Copyright ©2000, Iowa Academy of Science
Follow this and additional works at: https://scholarworks.uni.edu/ias_docs
Part of the Life Sciences Commons, Physical Sciences and Mathematics Commons, and the Science
and Mathematics Education Commons

PROGRAM ABSTRACTS
112TH SESSION
IOWA ACADEMY OF SCIENCE
April 21-22, 2000
Hotel Fort Des Moines, Des Moines, IA

Index of Contributed Papers by Author
(The principal author is indicated by an asterisk)
Abboud , F.M.
Ackerman , M.
Adams , L.
Akiti, Jr. , T.T.*
Alex , L.M .
Andelson , J.*
Anderson , B.C.*
Anderson , M.L.*
Anderson , R.R.*
Anderson , W .I.*
Axtell , C.
Bauer, A.R.
Baumhover, N.J.
Beh , K.L.*
Bell, S.
Beltz, L.*
Bernstein , M.
Bielefeldt, K.
Black, B.
Black, R.
Blank, V.I.*
Boon, A.O.
Bowen , E.D .
Brenner, R. L.
Brittingham, J.W.
Brooks, B.E.*
Brown , R.C.
Brunkan, C.
Buising , C.
Bumpus, J.
Burke, K.A.*
Buttenhoff, A.G.*
Callis, A.*
Cann , D.P.
Cardenas, A .*
Carpenter, S.J.
Caulkins, D.
Chapleau , M.W.
Chendrahsehkar, A.
Christiansen , J.L.
Christiansen , K.A.*
Clark, S.J.*
Clayton , J.E.*
Clough , M.P.*
Colver, G.M.
Constant, AP.
Constant, K.
Cooper, E.E .
Covington , L.*

30
6
27
22
4

12
24
4

26
26, 41
6
31
7
40
33
6
37, 38
30
37
38
19
6
36
24
36
34
21
32
31 , 32,
33
6
38
29
18
22
31 , 32,
33, 34
24
3
30
33
6
41
15
22
39, 42
21
22
21
34
8

Crowe, T.D.*
Crowley-Koch , A.*
Daniels, K.
Dark,V.
Davis, D.*
Dean, M.A.
Deaton , W.
Dewald , C.L.
Dilly, B.J.
Drenner, K.B.*
Drewery, D.P.*
Drobney, P.M.*
Dunkhase, J.A.*
Durham, J.A.
Dyer, D.C .
Eckhart, V.M.
Eh lers, R.
Eittreim , L.L.
Ekwall, A.K.
Emerman, S.H.*
Franzeen , L.L.
Freeman , B.
Fuller, L.C.*
Gale, J.
Garcia, V.J.*
Gerlovich , J.A.*
Gerrath, J.M.
Gilbert, E.
Gilbert, W.H.*
Goater, C.
Goetz, S.L.*
Gonzalez, L.A.
Green, W.
Grimm , L.R.
Hadow, H.
Hansen, J.D.*
Harikrishnan, R.*
Harringan , K.A.
Hasler, D.*
Healy, R.*
Heil, AL.*
Henderson , L.
Hoganson , J.M.
Hornbeck, T.*
Horner, H.T.*
Hsu , David
Hutchins, J.E.C.*
loudina, M.*
Iqbal , M.Z

31
19
33
35
31 , 32,
34
28
6
8
4
25
6
9
40
20
29
11
38
7
6
10, 14
7
32, 33
37
32
23
39
8
14
36
27
15
24
4
35
15
11
2
26
21
8
1
31 , 32,
33
32
37, 38
7
29
20
29
24, 25

Iverson , S.
Jackson , L.L.*
Jacobson , K.M.
Janson , T.*
Johnson , J.C.
Johnston , C.
Kapoor, S.*
Keeney, D.R.
Keller, D.G.*
Kennedy , T.S.
King , H.J.*
Kinsinger, E.M.*
Klaahsen , D.
Klatt, S.*
Knaphus, G.
Knight, K.M .*
Kohrt, C.J.
Koontz, T.A.*
La Grange, C.M.*
Labarrere, C.A.
Lai , J.Y.
Langley, J.M.
Langrek, L.*
Larkin , A.
Larsen , E.
Lester, E.A.*
Lewis, D.Q .*
Li, C.P.*
Lichtenstein , S.
Liedl, B.E .
Logan , J.L.
Loken , A.L.*
Lopatto, D.E.*
Ludvigson , G.A.*
Lundeen , P.
Lundy, S.*
Lutgen , E.R .*
Ma, X.Y.*
Mace, D.L.
MacGregor, J.F.*
Mallapragada , S.K.
Martin, L.
Mattson , T .*
McBride , M.
McCall , G.*
McKay, K.J.*
Menzel , B.W.
Miller, C.*

6
13, 14,
20
12, 15
17
5, 6
6
38
14
20
31
15, 17
10

9
35
9
4, 25, 26
16
18
11
29
5
32
1
31 , 32,
34
40
12
13
23
33
6
15
28
35
24
2
42
12, 19
30
7
36
23, 24
40
31 , 32,
34
32
3
16
15
19

Miller, S.J.
Min, X.
Mirafzal, G.A.
Mohanavelu , R.*
Moorman , D.
Muir, L.*
Mullen, K.
Murphy, D.
Neira , D.
Norris, W .R.*
Norton, G.A.
Nutter, Jr., F.W.
Oakland , M.J.
O'Brien , E.H.*
Olson, J.K.*
Orr, AR.*
Owens , L.*
Palmer, R.G .
Pandit, N.K.
Parmalee, J.R.*
Perry, R.*
Peters, C.*
Peterson , C.
Pfannsenstein , R.*
Phillips, P.L.
Phipps, D.A.*
Pope, RO.
Ratzlaff, L.*
Raymond, F.
Richtsmeier, R.*
Rickers, T.*
Rosburg, T.R.*
Rosenthal, A.*
Rutkowski, G.E.*
Rutkowski, J.L.*
Sampson , N.E.
Sandford , F.
Sanogo, S.
Schermer, S.J.
Schiller, A.
Schilling , C.H.
Schilling , K.E.*
Schumacher, D.D.
Schwartz, J.
Schwiesow, T.M.
Secrist, H.
Sepulveda , Y.*

29
1
28, 29
22
31 , 32,
33, 34
3
9
38
6
13
27
1
31
26
39
8, 9
31 , 32,
33
1
24
35
39
20
4
5
24
36
13
4
31 , 32,
33, 34
38
31 , 32,
33
10
1, 20
23
24, 26
7
38
2
4

2
23
25
38
29
6
38
39

Shafer, K.S.*
Shaw, S.J.
Silberman , S.•
Smith , D.D .
Smothers, A.O .*
Solmose, N.*
St. Clair, M.
Staker, J.W.*
Steinlage, T.
Stravers , J.W.
Summer, J.M.
Sun, W.*
Sundberg , M.D.
Swenson , G.V.
Thompson , J.D .
Tiffany, J.A.*
Tiffany, L.H.*
Timberlake, G.
Torry, D.S.
Torry, R.J.*
Ufnar, D.F.
Vance, P.*
Vincent, R.*
Voos, J.E.
Waldschmidt, T.
Wall, P.*
Walter, M.M.*
Webster, M.*
Weitzel, T.S .*
Welsh, CA
Wheelock , T.D.
Whidden, H.P.
White , R.K.
White, T.S .
Whittaker, J.C.*
Wiater, M.
Widrlechner, M.P.
Wieberg , A.*
Wiens, D.J.
Williams, D.W.*
Williams, W.H.*
Wistrom, C.*
Wittkopf, L.
Witzke, B.J.
Yang, H.*
Yang, X.B.
Zanter, J.*
Zemke, W.T.*
Zhu , J.
Zrudsky, C.S.*

7

29
3

10, 13
28
17

27
40
1
16

28
30
8, 9

16

13
4, 41
8,9

31 , 32,
33, 34
29
29
24
2

32, 33
6
6

31 , 32,
33, 34
17
6
5

25
22
36
12
24
41
32, 33
13
2

37
13
10
21
31 , 32,
34
24
27
2

27
38
21
28

AG RIC UL TURAL SCIENCES

max).

POSTERS

1.
Determination of methods for the
quantification of infection efficiency in SMV
strain AL5.
LAURA LANGRECK, TODD
FORREST W. NUTTER, JR.

2.
Identification of SSR markers linked to
root necrosis genes in soybean (Glycine

STEINLAGE ,

Department of Plant Pathology, Iowa State
University, Ames, IA. 50011
and
Mount Mercy College , 1330 Elmhurst Drive NE
Cedar Rapids, IA 52402
,
Soybean Mosaic Virus (SMV) is responsible for
the mottling and vein clearing of infected
soybeans. To minimize poor seed quality and
decreased crop yields produced by the disease,
methods should be determined to quantify the
infection efficiency in SMV strains .
To
accommodate the large samples of experimental
units with limited space available, conetainers
would be more efficient and growth chambers
would provide optimal environmental conditions
compared to the greenhouse. The objectives of
the study were to compare conetainers vs . pots,
greenhouse vs. growth chamber, and quantify
infection efficiency and incubation period of ratereducing resistance of transgenic genotypes.
A randomized complete block design was
utilized for the experiment. Soybean plants
were inoculated on day 12 by single aphid
transfer, utilizing green peach aphids (Myzus
persicae) as the SMV vector, and mechanically
i~oculated units represented controls. Twentyfive days following inoculation , samples were
collected and analyzed by ELISA. Results
indicate increased transmission efficiency
among pots vs. conetainers, as well as a higher
yield in infection efficiency among growth
chamber vs . greenhouse grown plants. Results
of rate-reducing resistance of transgenic
genotypes were not available at this time.

AL. HEIL, X. MIN, and R.G . PALMER
Iowa State University and USDA ARS, Ames , IA
50011
There have been four recessive mutations found
in soybean that cause disease lesions mimicking
Phytophthora root rot infection. These mutations
are allelic and designate a new locus Rn for
Root Necrosis. The Rn phenotype displays a
browning of the roots at 5-7 days, which
correlates to oxidation of phenolic compounds
and an increased amount of phytoalexins. The
increased amount of phytoalexins is consistent
with a hypersensitive response to wounding or
pathogen attack. These responses may lead to
programmed cell death that is morphologically
related to apoptosis in animal cells.
To identify the Rn locus, two bulks of soybean
leaves were constructed from the F2 generation
in which one was the homozygous dominant and
the other the recessive . SSR then was used to
screen the bulks and determine markers that are
linked to the Rn gene. These markers were used
to screen the entire F2 population so a map
distance between the RN gene and the marker
could be determined.

3.
A pilot study of "traditional" and
"value-added" farming in Poweshiek and
Jasper counties, Iowa.
A. ROSENTHAL

Grinnell College Box 12-05, Grinnell IA, 50112
Four crop production farms in Jasper and
Poweshiek counties, Iowa, two "traditional" and
two "value-added ," were studied to determine
the long-term environmental and economic
viability of these two farming systems .
Comparisons were made on the basis of the
far~s · self-repo~ted energy budgets ,
environmental practices , and market positions.
In addition , in-depth interviews were done with
the owner-operators to determine the place of
sustainability in their value hierarchy and their
view of the continued feasibility of family
farming .

4.
Severity of Sudden Death Syndrome in
Glycine max as Affected by Phosphate and
Potassium Forms

5.
Interactions between Roundup Ready
Soybeans and Herbicides on Infection by
Rhizoctonia solani

PETER VANCE, ALICIA SCHILLER , SOUM

R. HARIKRISHNAN and X.B. YANG

SANOGO, X.B . YANG

Dept. of Plant Pathology, Iowa State University,
351 Bessey Hall, Ames, USA 5011

Department of Plant Pathology, Iowa State
University, Ames, IA 50011

Greenhouse and field experiments were
conducted to examine the effects of various
herbicides applications on Roundup ready
soybeans infected with R. so/ani (AG-4) . In
greenhouse, pots were planted with Pioneer 93
801 (Roundup ready cultivar) or BSR 101
(normal cultivar) .
Three herbicides :
pendimethalin (Prowl E.C.- pre-emergence),
imazethapyr (Pursuit- post-emergence) ,
glyphosate (Roundup-post-emergence, omitted
for BSR 101) were applied at 1X field rates.
Plant stands were greatly reduced in both
cultivars.

Sudden Death Syndrome (SDS) of soybean,
caused by Fusarium so/ani f. sp. g/ycines, is a
destructive disease in soybean production . In
general, the disease is seen in the mid to late
growth season, occurs in fields where yield
potentials are high, and can cause yield loss due
to reduced seed size and number.
Field
observations indicate SDS is severe in
environments where high fertilization is
practiced.
Potassium levels appear to be
positively correlated with SDS levels in field
samples. Previous studies have also shown a
correlation between SDS severity in soybean
and nutrient levels in soil and plant tissue .
However, the cause-effect relationship has been
inconsistent perhaps due to interactions with
other elements in the soil. An evaluation of plant
fertilization practices may aid future diagnoses
of fields prone to SOS infection and increased
management of infested areas.

Field experiments were conducted during the
1998 and 1999 growing seasons . Plots were
planted with Pl 9344 (Roundup ready cultivar) or
BSR 101. Including the three herbicides
mentioned above, one other herbicide, lactofen
(Cobra-post-emergence)
was
applied.
Measurements were taken on shoot fresh and
dry weights, root rot severity, and plant stand . In
both years, plant stands showed appreciable
reductions in the presence of R. solani and /or
herbicides. However, the significance of various
treatments varied among the two years. Based
on our results from the greenhouse and field
studies we concluded that both BSR 101 and
Roundup ready cultivars respond similarly to R.
so/ani infection in the presence and/or in
absence of the various herbicides tested .

The present study was designed to assess the
effects of phosphate and potassium fertilization
on F. solani f. sp. glycines growth and SDS
development. Three phosphorus forms (calcium
phosphate, potassium phosphate, and sodium
phosphate) and three potassium forms
(potassium chloride, potassium nitrate, and
potassium sulfate) were evaluated. Conidia
germination was similar in solutions of each
phosphate and potassium form.
Radial
mycelium growth on PDA was stimulated by
fertilization of potassium and sodium phosphate.
Diseased plants fertilized with a high potassium
chloride level had a significant increase in shoot
dry weight. A high level of sodium phosphate
and potassium sulfate lead to the greatest
increase in disease severity.

6.
Occurrence of Soybean Top Dieback
caused by Phomopsis/Diaporthe complex in
association with varieties and herbicide
applications.
A. WIEBERG, S. SANOGO, P. LUNDEEN, and
X.B. YANG,

Department of Plant Pathology , Iowa State
University, Ames, 50011 .
The Phomopsis/Diaporthe complex causes stem
diseases in soybeans, including top dieback.

2

The disease is characterized by yellowing and
dieback of leaves, occurring at the top of the
plant and proceeding downward. In the 1998
and 1999 growing seasons, we conducted
experiments to explore how various agronomic
practices , herbicide application and variety
selection , affect this disease. Three varieties
were compared and two herbicides were used .
Five plants per plot were harvested at 3 week
intervals until pod set and then at harvest. From
each sampled plant, ten small pieces were cut
randomly from top , middle, and bottom section
of the stem . The pieces were surface sterilized
and plated on potato dextrose agar amended
with Streptomycin . In the first study, for most
of
frequency
higher
a
varieties ,
Phomopsis/Diaporthe was found in the bottom
portion of the plants . In the later experiment the
portion of the plants with highest infection varied
throughout the season, but with an overall
increase throughout the plant . Our two-year
results suggest a position effect of pathogen
infection . This indicates that infections may
occur early in the season by inoculum from
infested source residues .

Social capital: increasing or decreasing
8.
in post-devolution Scotland?

ANTHROPOLOGY

Negotiating multiculturalism in post9.
devolution Scotland

S. SILBERMAN AND D. CAULKINS
Grinnell College , Goodnow Hall, Grinnell , IA
50112
Social capital, as reflected in voluntary
organization membership, is declining in much
of EuroAmerican according to Robert Putnam .
Theoretically, the move toward a new Scottish
identity , with increased political power, should
revitalize and energize civic culture within
Scotland , producing an increase in
organizational formation and participation . The
evidence from interviews with organizational
leaders and from a survey of residents in the
central belt of Scotland (N=100) suggests that
the decline in participation has not been halted,
although different kinds of specialized voluntary
organizations are beginning to replace the older,
more generalized community organizations .
made with
are
comparisons
Some
organizational membership trends in Norway ,
Scotlandfs nearest northern neighbor.

Ju/'hoansi adaptations to a cash
7.
economy

L. MUIR

GRANT MCCALL

Grinnell College, P.O . Box 18-02, Grinnell , IA
50112

Grinnell College, Grinnell , Iowa 50112

In 1998 the central belt of Scotland had the
highest rate of racial incidents anywhere in
Britain and in 1999 Lord Advocate Hardie, after
considerable investigation, declare that Scotland
suffered from "institutional racism." Drawing on
extensive interviews with key institutional
representatives, this paper describes the
construction of multiculturalism in Scotland from
the perspective of ethnic minority organizations
and local governmental agencies charged with
the responsibility for putting multicultural policy
into practice. The evidence suggests that these
groups are negotiating a new vision of
multiculturalism.

Though foraging as an exclusive mode of
production has basically vanished, many
peoples remain culturally hunter-gatherer. This
paper examines how these peoples maintain
traditional practices of reciprocity in theface of
immersion in a capitalist cash economy .
Particularly, it examines the conflict between
hunter-gatherer egalitarianism and the traits
associated with the values of capitalism. Since
the Ju/fhoansi (formerly known as !Kung San , or
Bushmen) have been the type case for the
study of egalitarian hunter-gatherers , this
ethnographic work directly studies the ways in
which they are addressing these tensions.

3

10.
Mobilizing alienated youth In postdevolution Scotland

well as comparison of architectural and artistic
sites with historically documented South
American examples.

L. RATZLAFF
12.
The Lithic Identification Project at the
State Historical Society of Iowa: Inventorying
the Past for Use in the Present.

Grinnell College, P.O. Box 18-67, Grinnell , Iowa
50112
Alienated youth and their problems in the central
belt of Scotland have been represented to the
global community in such films as
1Trainspotting.i Locally , a variety of agencies
have attempted to create organizational
mechanisms for drawing diverse youth into
participation in civil society and the politica l
culture. These efforts have assumed special
importance in light of the degree of selfgovernance acquired with the new Scottish
parliament. Extensive interviews and a cases
study of the fate of one organization suggest
that there are more failures than successes .
The results of an interview survey (N=100) also
show that teenagers and twenty-somethings
tend to be politically disengaged and are less
likely to be involved in voluntary organizations
than people of their parents[ generation.

MARK L. ANDERSON
Office of the State Archaeologist, The University
of Iowa, Iowa City , IA 52242
The State Historical Society of Iowa owns a
sizable collection of prehistoric Native American
artifacts donated to the museum by Iowa
residents from all across the state . The
collections contain just over 2,000 artifacts ,
primarily projectile points and other flaked tools
but also some ground stone and cobble tools .
The Central Chapter of the Iowa Archaeological
Society , the SHSI , and the Office of the State
Archaeologist combined to conduct an inventory
of individual artifacts and provide a basic
analysis of multiple metric, morphological , and
typological attributes of the assemblage. Sets of
data sheets were created to encode the
information in an Excel spreadsheet format.

11. Investigations in the Ancient Rapa Nui
Culture of Easter Island, Chile

Results will be used not only to more fully
appreciate the SHSI co llections but also to
provide the visiting public with an opportunity to
access and use a professionally prepared
artifact collection . Th is assemblage will allow
avocational archaeologists , teachers , and a
plethora of others from across the state and
region access to an analyzed lithic artifact
assemblage for comparative and educational
purposes , as well as for the simple visual
enjoyment of the precision, skill , and beauty of
prehistoric flakes stone tools.

K.M . KNIGHT and 8 .J. DILLY
University of Northern Iowa , Department of
Anthropology , Sociology and Criminology, Cedar
Falls, IA 50614
Existing literature (Barthel , Metraux, Van Tilburg
and others) debates the origins of early settlers
to Easter Island as either Polynesian or South
American . I argue that archaeological data
suggests that both were present. This argument
is strengthened by linguistic analysis that traces
Polynesian origins and the existence of local
legends that recall the arrival of peoples who
were decidedly not Polynesian . Theories of
decline acknowledge ecological factors but don't
provide explanations for cultural processes . In
this paper, I examine the hypothesis that two
separate populations arrived at different times
and possibly experienced strong discord ,
leading to environmental degradation and
eventual cultural collapse .
To test this
hypothesis, I draw on new data gathered from
micro materialistic analysis of soil samples as

13.
Fields of dreams (and reality):
expanding the definition of "field school."
S.J. SCHERMER , L.M . ALEX, J.A. TIFFANY , C.
PETERSON , and W. GREEN
Iowa State University , Ames , IA 50011 and
Office of the State Archaeologist of Iowa , The
University of Iowa, Iowa City , IA 52242
Training programs in Iowa over the past 25
years, many involving the public , have

4

anthropologist should view their data storage
techniques critically , and carefully consider
which storage method to use.

generated community support for the
preservation of cultural resources , addressed
curricular needs , and aided with cultural
resource management and interpretation .
Increasingly these programs have been
cooperative partnerships among state , county ,
and private organizations . Recent examples
attest to the range of public opportunities in
recent years-survey of a large state preserve,
data recovery at county parks , curriculum
development, and residential archaeology
camps for middle school students . A planned
historical and archaeological field school, relying
on multiple partners including Indian tribes ,
reflects future diversification.

CELLULAR,MOLECULAR,&
MICROBIOLOGY
15. Chelex-based protocol for the isolation
and multiplex PCR typing of HPV DNA from
verruca plantaris lesions.
R. PFANNENSTEIN ,
J.C.JOHNSON

J.Y.

LAI ,

AND

Des Moines University, Dept. Microbiology, 3200
Grand Ave. Des Moines, IA 50312

Electronic Data Accessibility and
14.
Storage Issues in Anthropology

papillomavi ruses (HPV) infect
Human
mucocutaneous surfaces producing benign and
slowly developing neoplastic lesions. Many
cause cutaneous lesions and approximately 7
genotypes are associated with verruca plantaris.
In order to determine whether a particular
genotype is associated with a morphological
presentation and whether the success of a
particular treatment protocol is related to the
genotype, we developed a multiplex PCR assay
for commonly detected genotypes (PodoAmp
assay) and a Chelex-based extraction procedure
that permits amplification from highly keratinized
skin tissue. Samples (2-10 mg) were incubated
at 70°C , 10-16h in 0.1 ml sterile water containing
an equal volume of Chelex resin (BioRad)
The mixture was agitated,
suspension.
incubated in boiling water for 8 min, cooled
slowly and again agitated . The supernatant
fractions from a 3 min centrifugation in a
microfuge were assayed for HPV sequences
using primers specific to the HPV-1 , 2 and 4 E2
region by the PodoAmp assay. Overall, 67% of
clinically diagnosed samples (n=9) were
genotyped by these procedures. Only 37% of
samples (n=37) were genotyped by dot-blot
procedures and 54% (n=26) were positive using
standard protease digestion and phenol ,
chloroform , isoamylalcohol extraction followed
by PodoAmp assay. The data suggests that the
Chelex extraction method is applicable to
keratinized tissue, thus simplifying the process
of genotyping HPVs from verrucae.

TIMOTHY S. WEITZEL
Office of the State Archaeologist, University of
Iowa, Iowa City , IA, 52242
Use of computers to analyze and process data
is nothing new for anthropologists . Statistical
analysis has been a staple research tool for
decades . While many researchers use
computers on a daily basis, few confront the
inevitable problem that we all must eventually
face : what is the best way to store our data.
micro-computer environment has
The
restructured the way in which we conduct our
research , report our findings and store our data.
Although certain analytical tasks have been
greatly facilitated by digital processing ,
electronic data is created at an ever increasing
rate. Meanwhile , conventional wisdom has
developed around then notion that digital
information is better: it is more easily stored and
used . This wisdom can be misplaced . It
becomes evident that not all data is worth saving
and that even critical data stored incorrectly is
irretrievable. Given the persistence of budgetary
constraints , it is foreseeable that electronic
storage media may come to threaten more
conventional storage techniques such as paper
and other hard copy media .
How we maintain accessibility , account for
affordability and consider long-term data storage
technologies are among the most important
archival issues we face today . It is clear that

5

16.
Altered lymphocyte function by the
explosives TNT, RDX and HMX before and
after remediation

Seve ral interspecific mechanisms affect
speciation and limit the exchange of genes
between species. Self incompatibility (SI) is a
genetically controlled mechanism , which affects
mating by imposing a physiological barrier
between pollination and fertilization . Species
with SI can also have self compatible (SC)
accessions , which do not exhibit this barrier to
fertilization . S genes have been mapped and
sequenced in several genera including SI
accessions in the genus Lycopersicon.
Degenerate primers based on conserved
sequences at the beginning and end of the gene
were used to clone the S genes from SC L
esculentum and SC and SI accessions of L
pennellii. Several fragments were amplified
using the degenerate primers.
Restriction
mapping and sequence data identified a 100 bp
insert in the prominent L esculentum fragment
not seen in the SC or SI L penne/lii fragments .
This suggests that the loss of SI function in a SC
species may be due to the insertion of additional
bases. RNA has been isolated from styles of
these accessions at different developmental
time points for use in RT-PCR to determine if
transcripts of the S gene are present.

L. BELTZ, D. NEIRA, S. IVERSON , W.
DEATON , C. AXTELL , T. WALDSCHMIDT , J.
BUMPUS, AND C. JOHNSTON
Dept. Biology , University of Northern Iowa,
Cedar Falls, IA 50614
Eluates containing TNT, ROX and HMX were
prepared from soil samples from the Yorktown
Naval Base before and after remediation.
Treatment of contaminated soil with either the
white rot fungus Pleurotus ostreatus plus growth
amendments (P1) or amendments alone (P2)
decreased TNT concentrations . P2 eluates
caused the lowest mortality in the Daphnia
magna assay. Activated peripheral blood
lymphocytes (PBL) exposed to P2, but not P1,
eluates had less mortality and higher growth
rates than those exposed to untreated baseline
(BL) soil eluates. lnterleukin-2 (IL-2) production
by PBL was decreased by BL, and to an even
greater extent by P1, eluates . PBL exposed to
P2 eluates had greater than normal levels of IL2. IL-2 receptor levels were higher when
exposed to BL and P2 than when exposed to
P1 .

POSTERS

18.
Reptilian cold adaptation: studies of
function during hypothermia in turtle
melanomacrophages.

A Th1 immune response correlates with
protection against many infectious diseases
while a Th2 response correlates with
susceptibility . BL eluates caused decreases in
production of the Th1 cytokines interferon- and
tumor necrosis factor- and increases in the Th2
cytokine interleukin-10. P1 eluates caused the
greatest decreases in all studied cytokines .
Thus decreased immunotoxicity results from
treatment with growth amendments in the
absence (P2) but not the presence (P1) of
exogenous white rot fungi .

J.L. CHRISTIANSEN 1 , A.O. BOON 1 , D.P.
1 , A.K .
DREWERY
EKWALL 1, T.M.
SCHWIESOW 1, J.E. VOOS 1 , M. ACKERMAN
2 , AND J.C. JOHNSON 3
Dept. Biology , Drake Univ. Des Moines , 2
Image Analysis Lab, ISU , Ames , 3 Dept.
Microbiology , Des Moines Univ., Des Moines,
Iowa

1

The pigmented cell known as the
melanomacrophage (MM) found in various fish ,
amphibians and reptiles may have a central role
in immune functions of these animals . We have
isolated liver and splenic MMs from several
turtle species and studied phagocytic properties
Proteins
as a function of temperature .
potentially involved in endocytosis, heat shock
protein 70 (hsp70) and clathrin were determined
using monoclonal fluorescent probes and
immunofluorescent microscopy (IF) and by

17.
RNA and sequence comparisons of S
genes from self compatible and self
incompatible Lycopersicon species.
M. WEBSTER and B. E. LIEDL
Department of Biology , Central College, Pella,
IA 50219
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western blots (WB) of cells from turtle liver and
spleen and MMs as well as the murine J774 cell
line. MMs actively pha~ocytize E. coli at
temperatures as low as 2 C. J774 cells were
ineffective at internalization at 2°c and 7°C. At
37°C, J774 cells readily engulfed E. coli whereas
MMs did not. lmmunohistochemistry studies with
fluorescent monoclonal antibodies to hsp70 and
clathrin were performed. Clathrin was detected
in all turtle cells by IF and by WB using a
monoclonal antibody to a murine clathrin. Its
presence was independent of temperature of
culture. Hsp70 present as two molecules at Mr
63 and 65 kd was detected in liver and MM cells
by IF and by WB at 27°C and at 2°c . We plan to
use
Inhibitors of endocytosis and/or
phagocytosis to elucidate and contrast
mechanisms for the engulfment of bacteria into
MMs at cold temperatures .

escape. Changes in mtDNA escape rates will
then be assayed. Gene disruptions will be
constructed by inserting a marker gene into PCR
amplified genes and then doing a one-step gene
replacement .
Nuclear genes chosen for
disruption are in someway associated with
maintenance of mitochondrial integrity and
include SGS 1 , S002, and mitochondrial
structural genes.

19.
The effects of various gene disruptions
on the escape of mitochondrial DNA to the
nucleus in the yeast Saccharomyces
cerevisiae.

Department of Botany and Bessey Microscopy
Facility , Iowa State University, Ames, IA 500111020

BOTANY
20.
Relationship of ascorbic acid to
oxalate synthesis in crystal idioblasts of
Yucca torreyi in liquid root culture
HARRY T. HORNER

Liquid-cultured primary roots of Yucca torreyi L.
(Agavaceae) , similar to its intact roots, develop
uninterrupted files of calcium oxalate crystal
idioblasts in their cortex, beginning back of the
terminal meristem. Each file of developing
idioblasts displays an 'ontogenetic' sequence
acropetally. 14 C-labeled glycolate, glyoxylate
and ascorbate, precursors of oxalate, were each
added to different flasks containing the sterile
liquid medium and the roots , and allowed to mix
with the roots for 45 min . After washing , the
roots were allowed to grow for periods from 1.6
h to 24 h post incorporation. Autoradiography of
root sections containing labeled ascorbate
showed concentrations of silver grains over the
idioblasts, and primarily over the vacuole crystal
bundles and cytoplasmic plastids .
The
glyoxalate- and glycolate-labeled root sections
showed a lesser amount of silver grains
distributed over the entire sections, and not
specifically concentrated over the crystal
idioblasts.

K. S. SHAFER, N. J. BAUMHOVER , A. D.
EITTREIM , L. L. FRANZEEN , D. L. MACE, N. E.
SAMPSON
Buena Vista University, 610 W. 4th St. , Storm
Lake, Iowa, USA 50588
The transfer of mitochondrial DNA (mtDNA) to
the nucleus has been shown in a variety of
organisms . A yeast strain was previously
constructed in which this nucleic acid transfer, or
"escape", can be assayed . The nuclear TRP1
gene was deleted in this strain. A DNA fragment
containing the TRP1 gene and its associated
autonomously replicating sequence (ARS1) was
then stably inserted into the wild -type
mitochondrial genome via micro-projectile
bombardment . The TR P 1 gene is not
expressed in mitochondria . Cells can be grown
on rich media and latter transferred to med ia
lacking tryptophan .
Colony growth is
representative of the TRP1 DNA fragment
escaping to the nucleus where it is expressed .
Tryptophan prototrophs are evidenced by
papillated colony growth on the background of
tryptophan auxotrophic (non-escaping) cells .
Various gene disruptions will be made in the
wild-type assay strain and in mutant forms of the
assay strain that show a high rate of mtDNA

These results strongly suggest that ascorbic
acid is the main precursor of oxalate in the
crystal idioblasts of Yucca torreyi primary roots,
and supports other recent biochemical data
regarding oxalate synthesis in higher plants, in
general.
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25.

pattern of development similar to that of the wildtype gamagrass, but differs from its wild-type in
retaining 1) the pistillate condition in paired
spikelets along the distal portion of the rachis
and 2) the lower floret in sessile spikelets in the
proximal region of the rach is. The qsf1 mutation
blocks gynoecial tissue abortion in both paired
and unpaired spikelets.

Smuts of Iowa tallgrass prairie plants

LOIS H. TIFFANY and G. KNAPHUS
Iowa State University, Ames, IA 50011
The smut fungi (Basidiomycetes: Ustilaginales)
are plant parasitic fung i, many species having a
significant impact on economically important
crop plants. However, only limited information is
available concerning their presence, distribution
and development on plants of tallgrass prairies
in Iowa. We have been monitoring the plant
parasitic fungi on Iowa tallgrass prairie plants
annually for at least fifteen years, with particular
interest in the smuts and their impact on their
host plants.

24.
Inflorescence development in a Toluca
teosinte

A.R. ORR , K. MULLEN , D. KLAAHSEN and M.
D. SUNDBERG
Department of Biology , University of Northern
Iowa, Cedar Falls, IA 50614

The first published report of smut fungi in Iowa,
presented by Bessey in 1884, included four
species that are prairie plant parasites. An
additional 12 species have been documented ,
some known only from single collections while
others are common and occur wherever their
host plants are present.

A previously undiscovered natural wild
population of annual teosinte plants in the Valley
of Toluca , Mexico is some what unique because
it grows higher than any teosinte population in
Mexico. Our SEM examination confirmed that in
most ears (33/35) spikelet pair primordia were
produced in two ranks . However, in most
tassels (25/30) spikelet pair primordia were
produced in either three or four ranks . Spikelet
organogenesis in tassels and ears followed a
pattern previously described in other teosintes.
Ears displayed solitary sessile spikelets derived
from arrested growth and abortion of pedicellate
spikelets. Femaleness also was marked by the
abortion of the lower florets and the abortion of
the stamens in the upper florets . Male spikelets
were marked by a retention of the lower florets ,
and an abortion of the gynoecium in both the
upper and lower florets .

Three grass smuts with perennial mycelium are
of particular interest because of their potential
for limiting seed formation in diseased plants .
Sorosporium provincale, an inflorescence smut,
occurs on Andropogon gerardi on native and
reconstructed prairies only in the southern half
of Iowa. Sphacelotheca occidentialis, a kernel
smut, is present and destructive on Andropogon
gerardi in native prairies principally in
northwestern Iowa , but is also present in
reconstructed prairies in other areas of the state.
Tilletia maclagani, a kernel smut on Panicum
virgatum , is uncommon in native prairies but has
been identified as a limiting factor in seed
production fields of switchgrass , Panicum
virgatum.

The most striking observation in this study of
Toluca inflorescences was the occurrence of
intermediate (distichous-polystichous) and pure
polystichous tassels , and intermediate ears.
Quite possibly, but speculatively , the occurrence
of these natural intermediate and pure
polystichous inflorescences were the result of
introgression between maize and Toluca
teosinte. If this view is correct, this is the first
developmental inflorescence study of a natural
maize-teosinte hybrid and thus, may offer insight
into the effect(s) on inflorescence development
when different developmental programs are
recombined in maize-teosinte hybrids.

26.
Adaptation of the floristic quality
assessment technique for Iowa.

P. M. DROBNEY
Neal Smith National Wildlife Refuge, PO Box
399, Prairie City Iowa, 50228
In 1999, eight botanists developed coefficients
of conservatism for Iowa's native flora in order to
facilitate use of the Floristic Quality Assessment
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21.
An ultrastructural study of the truffle
genus Pachyphloeus

external to the endodermis. Their presence has
been reported in a handful of angiosperms and
gymnosperms , but a systematic survey of their
occurrence has never been undertaken . Roots
of eighteen species of gymnosperms
representing all the major groups were hand
sectioned , stained with phloroglucinol (a lignin
stain) , and examined for the presence of ph i
thickenings using light microscopy .
Phi
thickenings were absent in the species we
examined representing the Cycadaceae,
Gnetaceae , Pinaceae and Podocarpaceae, and
were
present
in
the
Ginkgoaceae ,
Araucariaceae , Taxaceae, and Cupressaceae
Our results , when combined with
(s . I.) .
literature reports , indicate that the occurrence of
phi thickenings is consistent within a fam ily, and
shows a very close correlation with current
hypotheses of phylogenetic relationships within
gymnosperms.

R. HEALY and L.H .TIFFANY

Iowa State University , Ames Iowa 5001 O
Truffles are Ascomycetes producing hypogeous
macro fruiting bodies that do not open naturally
to disperse spores. They are cu rrently placed in
the truffle order Tuberales or in the Pezizales,
an order which includes cup fungi, morels and
false morels . A traditionally important delimiting
feature of the Pezizales is the presence of an
operculum at or near the top of the ascus, a
feature lacking in the asci of most truffles.
Therefore, some investigators choose to retain
the truffles in the Tuberales , desp ite other
morphological similarities between the truffles
and the cup fungi . Septal pore ultrastructure
and spore development morphology are now
considered to be phylogenetically important
characters , and have been used to provide
evidence of links between truffle genera and
Pezizalean families.

23.
Development of gynomonoecious sex
form1 (gsf1) inflorescences in Tripsacum
dactyloides
A. R. ORR , M . D. SUNDBERG and C . L.
DEWALD

In 1981 , the cup fungus Scabropezia was
described and placed in the Pezizaceae. Similar
excipular and spore morphologies in
Scabropezia and the truffle Pachyphloeus were
discussed. Ascocarps of Pachyph/oeus citrinus
and P. virescens, two species that fruit relatively
commonly in oak woodlands throughout Iowa
during the summer months provided excellent
material to study ultrastructural features . Spore
development in a single ascoma of
Pachyph/oeus is non synchronous , so that
ascospores visible in a single thin section are
often in a range of developmental stages , and
therefore ideal for study of spore ontogeny . We
are comparing our findings with information
described for genera in the Pezizaceae and
other families of the Pezizales.

Department of Biology , University of Northern
Iowa, Cedar Falls, IA 50614
Early organogenesis of Tripsacum dactyloides
(gamagrass) mutant (gsf1) inflorescences (IF)
was examined using scanning electron
microscopy.
Mutant Inflorescence
organogenesis followed a pattern that was
previously described for wild-type I. dactyloides
(see Orr et al. , 1997, MNL: 71) , teosintes (see
Orr and Sundberg, 1994, AJB: 81) , and maize
(see Orr et al., 1997, AJB: 84). Mutant IF
developed two ranks (four rows) of paired
staminate spikelets with two florets per spikelet
on the distal portion of the rachis , and two ranks
(two rows) of single female spikelets with two
florets per spikelet on the proximal portion of the
rachis. The sexually mixed IF condition is
similar to the teosinte, 'l, . diploperennis.
The
solitary spikelet condition in the basal zone of
qsf 1 IF arose by arrest and abortion of
pedicellate spikelets .
This ontogenetic
derivation of the single, sessile spikelet is similar
to the pattern observed in lateral (A 2 ) teosinte IF
(l. perennis, l . mexicana and Z. parviqlumis) .
Our analysis of gsf1 mutant IF revealed a

22.
Occurrence of phi thickenings in
gymnosperm roots
L. COVINGTON and J.M. GERRATH
Department of Biology , University of Northern
Iowa, Cedar Falls, IA 50614-0421
Phi thickenings are deposits of bands of lignin in
the tangential walls of root cortical cells , just
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Technique (Swink and Wilhelm , 1994) .
Conservatism refers to the relative fidel ity of
species to a high quality natural area .
Coefficients of conservatism ranged from 0-10 ,
with O indicating no conservatism, and 10
indicating highest conservatism .
Though
species in the genera Carex and Rubus, and a
few other species are still under review, 1,350
species were assigned coefficients of
conservatism. Of these species, 26% ranked
under 4, indicating poor fidelity to a natural area,
and 62% ranked 6 or above, indicating a relative
fidelity to high quality natural areas. High fidelity
(ranking of 8-10) occurred in 39% of the native
flora of Iowa, and more native species (23%)
received a ranking of 10 than any other ranking .
These rankings indicate that the majority of
Iowa's native flora is relatively dependent on
high quality natural communities.
27.
Germination, emergence, and early
growth of cord grass (Spartina pectinata) .
W.H . WILLIAMS and D.D. SMITH
Department of Biology , University of Northern
Iowa, Cedar Falls, Iowa 50614-0421
Many prairie enthusiasts claim cord grass
(Spartina pectinata) grows poorly from seed, yet
Weaver ( 1954) and others observe that cord
grass seed germinates readily and develops
quickly.
We studied the effects of seed
stratification (one possible reason for the
discrepancy) in relation to germination and soil
emergence, and documented early growth of
cord grass. Three varieties were tested, two
ecotypes and a cultivar.
Germination,
emergence, and viability rates were examined
for damp-stratified seed stored at 1E C and -12E
C for various lengths of time. Preliminary results
show mean germination and emergence rates
improve most if seeds are stored for fifteen or
thirty days at 1E C. Six weeks of growth result
in only minor differences between varieties .
Most plants produced one shoot with four
leaves, two seed roots , and two adventitious
roots. Highly branched root systems averaged
160 cm total length.
One ecotype was
occasionally stunted by fly larvae (Diptera)
which consumed seed endosperm. Ultimately
all varieties germinated well, emerged quickly ,
and grew vigorously . Cord grass production
problems may lie with poor seed assessment.

The rate of seed fill is often low , and insect
predation heavy .
Careful examination of
spikelets before sowing should cure many
difficulties.
28.
Salt tolerance of eggplant and onion in
tilled and untilled soil
EMILY M.
EMERMAN

KINSINGER

and

STEVEN

H.

Department of Biology and Environmental
Science , Simpson College , Indianola , Iowa
50125
Previous greenhouse studies have shown bell
pepper (Capsicum annuum) plants to have
greater salt tolerance when grown in pots of
coarse (macroporous) ground clay than in fine
(microporous) ground clay. Studies to date have
failed to distinguish between increased growth in
macroporous soil due to uptake of fresh water
from macropores and decreased growth in
microporous soil due to interaction between
salinity and anoxia . Other studies have shown
macropore effects to be important only when
root water potential is high. The purpose of the
present study is to compare salt tolerances of
vegetable crops grown in a greenhouse in
undisturbed cores of untilled (macroporous) and
tilled (microporous) field soils . Greater salt
tolerance in untilled soil will suggest that it may
be possible to increase crop production in
salinized soil by practicing no-till agriculture . The
importance of macropore effects will be
determined by comparing results of onion
(Allium acuminatum 'Red Beard ') (a crop with
low root potential) with results of eggplant
(Solanum Me/ongena var. escu/entum 'Bambino
Hybrid') (a crop with high root potential) . Results
will be reported at the meeting .
29.
Preliminary results of a long-term
study to evaluate the effect of deer browse
on woody vegetation at Coralville Lake.
T.R. ROSBURG

Department of Biology, Drake University, Des
Moines, Iowa 50311
In many areas of Iowa and the Midwest, natural
resource managers have become increasingly
concerned with the potential effects of deer
overpopulation and herbivory on forest

pollinator attraction but have found a positive
correlation between spotting and resistance to
fruit predation . We studied quantitative genetics
of petal-spotting , herbivore resistance, and other
fitness-related traits in a greenhouse
experiment, to evaluate evolutionary potential
and constraints in this system . We found a
negative genetic correlation between petal-spot
area and node of first flowering , a trait that has
been shown to be under upward directional
selection in this species and that this study
found to be highly heritable. The expression of
petal spots depends on undetermined
environmental factors , possibly includ ing
temperature . Preliminary palatability studies
Me/anoplus
g r ass h opp er
the
( using
femorrubrus ) revealed no clear effect of spotting
on palatability . These results indicate that
negative genetic correlations between petalspotting (and possibly herbivore resistance) and
potential fecundity may influence the evolution of
the polymorphism .

The principal
composition and structure .
objective of this research is to mon itor the
community composition of woody plant species
in study plots inside and outside of deer
exclosures at Coralville Lake in Johnson County,
near Iowa City . Since establishment of the
exclosures in the fall of 1997, plot inventories
have been completed in spring and fall of 1998
and 1999.
Over the first two years of the study (the 1998
and 1999 inventories} , a total of 37 taxa,
including 8 exotic species, have been observed
in the study plots. The most common genera
include Ce/astrus , Prunus, Rib es, Ulmus ,
Toxicodendron , Rosa , and Camus . Seedlingsprout densities have ranged from 2-26
stems/m 2 , shrub densities from 1-5 stems/m 2 ,
and sapling densities from 500-8000 stems/ha.
Between June 1998 and September 1999, a
significant increase in the average percentage of
exotic species richness occurred on the browse
plots relative to the exclosure plots . In addition ,
relative to the exclosure plots, browsing reduced
the average number of shrub and sapling
species that increased in density between 1998
and 1999. During the same time, browsing also
increased the average number of shrub species
that decreased in density. Thus browsing
appears to be detrimental to forest biodiversity
by favoring exotic plant species and decreasing
plant community evenness.

On the spot: analysis of natural
31.
selection on petal-spotting in Clarkia
xantiana (Onagraceae)
J.D. HANSEN and V.M . ECKHART
Grinnell College , Box 05-43 , PO Box 805 ,
Grinnell , IA 50112-0806
The evolution of floral pigmentation patterns is
generally assumed to involve selection imposed
by plant-pollinator interactions. We investigated
the evolutionary maintenance of a
polymorphism in conspicuous spots on petals in
the Californian bee-pollinated annual , Clarkia
xantiana ssp . xantiana , through field studies of
pollinator behavior and phenotypic selection .
Based on studies of related species and on
preliminary data on this system , we
hypothesized that the polymorphism is
maintained by a tradeoff between a malefitness advantage to petal spots , conferred by
enhanced pollinator visitation , and a femalefitness cost associated with petal spots .
Pollinator behavior experiments detected no
effect of petal spots on pollinator visitation rate ,
and thus no evidence of a male (or female)
In some populations ,
fitness advantage.
selection analysis revealed significant
stabilizing selection (with respect to lifetime
seed production) on quantitative variation in

POSTERS
The evolution of a petal-spotting
30.
polymorphism in Clarkia xantiana ssp.
xantiana (Onagraceae): inheritance and
herbivore resistance.
C.M. LA GRANGE and V. M. ECKHART

Grinnell College, Box 07-22 , Grinnell , Iowa, USA
50112
Populations of the bee-pollinated annual Clarkia
xantiana ssp. xantiana exhibit a polymorphism in
petal spotting . Flowers of spotted individuals
display a single dark spot in the center of one or
more petals, while spotless individuals' flowers
lack any such mark. Floral characters such as
these spots are often hypothesized to have
evolved through selection to attract animal
pollinators . Field studies of selection in this
species have found no effect on spotting of
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petal spotting . This stabilizing select ion
appeared to be caused , in part, by a positive
correlation between spotting and res istance to
fruit predation by insect herbivores, and by an
uncharacterized cost to spotting . These results
support recent literature suggesting that
herbivore resistance may influence the
evolution of floral traits. They do not suggest
that petal spots function to attract pollinators.

Two types of mycorrhizal associations are most
prevelent between fungi and their phototrophic
plant hosts. In Iowa, associations with prairie
plants are exclusively formed by arbuscular
mycorrhizal
(AM)
fungi
(Glomales ,
Zygomycetes). Associations with many of the
dominant tree species in forest habitats are
ectomycorrhizal (EM) with macrofung i
(Basidiomycetes or Ascomycetes) . Previous
studies of bur oak from forests have shown that
they have ectomycorrhizal associations
(Rothwell et al. , 1983) . But if bur oak are
exclusively ectomycorrhizal how do they invade
and become established in AM-dominated
prairie habitats where there is no
ectomycorrhizal root inoculum? A project
recently conducted at the Conard Environmental
Research Area (CERA) in central Iowa
suggested that bur oak in prairie and forest
habitats might have both AM and EM
associations (Lindahl and Jacobson 1998). We
sought to confirm this observation by examining
the root associations of a large number of bur
oak plants from prairie, savanna and forest
habitats at CERA. We have mapped and
quantified the relative distributions of both
mycorrhizal types in the three habitats. Our
stud ies confirm that, unlike other white oak
species , bur oak does form associations with
both types of mycorrhizal fungi . This ability to
form both types of mycorrhizal associations is
yet another attribute (in add ition to fire and
drought resistance (van der Linden , 1993)), that
helps to explain the successful colonization and
dominance of bur oak in diverse forest and
prairie habitats.

32.
Genetic Diversity and population
structure of Welwitschia mirabilis.
E.A. LESTER and K.M . JACOBSON
Biology Department, Grinnell College , Grinnell ,
IA 50112
The range of the rare endemic Welwitschia
mirabilis extends along the arid coast of Namibia
and southern Angola. The only extant species of
its family , W mirabilis has many unique physical
characteristics, which are striking to tourists as
well as biologists. W mirabilis , together with the
genera Ephedra and Gnetum , compose the
most closely related taxon to angiosperms ,
providing insight into the origins of the flowering
plants. This study examines the genetic diversity
within and between twelve Namibian populations
based on Randomly Amplified Polymorphic DNA
(RAPD) markers. Because several small ,
geographically distinct populations are believed
to be reproductively isolated , genetic variation
within these populations is expected to be low
compared to larger populations, which are not
well mapped , and may be interconnected . Wind
pollination has been hypothesized as a
mechanism of gene flow between populations,
but not demonstrated. By determining the
degree to which geographically distinct
populations are genetically distinct, our study will
shed light on this issue as well.

CONSERVATION
34.
Interdisciplinary place based learning
through the study of county historical
ecology at the college level

33.
Mycorrhizal associations of bur oak
(Quercus macrocarpa) in prairie, savanna,
and forest habitats in central Iowa
E. R. LUTGEN, R. K. WHITE and
JACOBSON

J. ANDELSON

Center for Prairie Studies , Grinnell College ,
Grinnell , IA 50112

K.M .

In an effort to promote interdisciplinary place
based learning and discovery mode learning
about a local environment among advanced
college students, the Environmental Studies
Concentration at Grinnell College offered as its

Biology Department, Grinnell College , Grinnell ,
IA 50112
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historical data and perspective gleaned from our
survey for Ames collections prov ide a
reasonable basis for comparing modern and
past floras.

Senior Seminar in the spring of 2000 "The
Environmental History of Poweshiek County."
Advanced students from a variety of disciplines
conducted semester-long research projects on a
topic related to the historical ecology of
Poweshiek County (Grinnell 's location) or
adjacent Jasper County (location of the college's
biological research station) .
Seminar
participants met weekly to discuss their research
and to develop a general integrated model of
human/environment dynamics at a local level.
The pitfalls and successes of the experiment are
summarized here. The results of the research
projects are reported in poster papers by
individual participants.

36.
The dynamic flora of a Midwestern city
3: an analysis of floristic change and plant
collection patterns in Ames, Iowa since 1858.
D.Q . LEWIS , M.P .
W.R . NORRIS,
WIDRLECHNER , J.D . THOMPSON and R.O .
POPE.
Iowa State University, Ames, IA 50011 -1020
During an ongoing plant inventory of the
vascular flora of Ames conducted since 1991 ,
860 vascular plant species have been identified
within 2 miles of the city limits. Another 159
species are documented from herbarium
vouchers made in or near Ames before 1990.
Among these 1019 total plant species are 33
(more than 1.5 % of the known Iowa flora) not
listed in the most recent (1994) checklist of Iowa
vascular plants, as well as 26 species (13 found
since 1991) listed as endangered , threatened or
special concern by the Iowa Department of
Natural Resources . Furthermore , the total
number of plant species documented from this
city since 1858 is greater than the number of
plant species reported from all but one of Iowa's
counties. Our results demonstrate the need for
a revival of floristic study in Iowa to create a
more complete baseline describing our state
flora .

35.
The dynamic flora of a midwestern city
2: history of collecting the vascular flora of
Ames, Iowa, since 1858
D.Q . LEWIS,
W .R . NORRIS,
M . P.
WIDRLECHNER , J.D. THOMPSON , and R.O .
POPE
Iowa State University , Ames, IA, USA 50011
The earliest known collection of vascular plants
in the Ames area was made in 1858. The rate of
collecting surged once the Herbarium was
founded in 1870, and today the Ada Hayden
Herbarium holds more than 1400 Ames
specimens that were collected before 1900.
Active collecting was maintained during the early
decades of the twentieth century , but decreased
in the 1930's - '40's, despite the ongoing activity
of several researchers. New collections since
1950, until initiation of the current survey in
1991 , were sporadic, with barely 15% of the total
number of specimens from Ames collected from
1950 to 1990. Our analysis highlights the shifts
in focus that have contributed to the decline in
local collecting in recent decades, including
changing floristic and taxonomic interests, with a
decreased emphasis on local flora , and a
general shift from field- to laboratory-oriented
studies.

Detai led comparisons between the current
(1991-1999) and pre-1900 Ames floras (e.g.,
proportion of species native, characteristics of
species "lost" and "gained", etc.) will also be
presented .
37.
Seedling emergence and mortality of
prairie forbs in an established stand of warm
and cool season grasses.
D. W. WILLIAMS ; L. L. JACKSON and D. D.
SMITH

Using specimens to compare current and
historic floras has several constraints, including
the assumption that all specimens previously
collected in Ames are extant in the Herbarium .
Also, some labels are illegible, and others
provide scant information or cite localities that
we have been unable to relocate. However, the

University of Northern Iowa, Dept. of Biology ,
Cedar Falls, Iowa 50614.
Forb regeneration by seed in the tallgrass prairie
is a process not well understood. Harper in 1961
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illustrated the importance of "safe sites" for seed
germination, yet we know little about how a new
germinant competes with established plants
around it. Our study incorporates mowing and
seasonal seeding treatments to determine their
effects on forb emergence and mortality over
two growing seasons.

the praine ecosystem actively repels woody
invasion by growing in such a way as to keep
the soil moisture too low for woody plants. The
soil moisture is kept low by inhibiting the
infiltration of water which is controlled by the
thickness of plant roots and the activity of
burrowing animals. The hypothesis was tested
at Rolling Thunder Prairie State Preserve in
southern Warren County in a portion of the
prairie which had not been burned for two years.
At 8 widely-separated sites , the field-saturated
hydraulic conductivity K1s was measured 5 m
upslope and 5 m downslope from the prairie I
forest boundary . In five cases , K1s was greater
within the woody invaders than within the prairie;
in three cases , K1s was the same within the
woody invaders as within the prairie . Mixed
results were obtained from the burned portion of
the prairie.

Seeds of 24 forb species were broadcast either
in late fall/winter (dormant) or in mid-spring (nondormant), then mowed every seven days from
May to Sept. Initial mowing height was 5 cm ,
increased to 10 cm in mid-June and to 13 cm
mid-August. Each treatment was randomly
assigned to 6 replicate 15 x 20m plots in two
blocks. Farb seedlings were counted in
permanent quadrats every two weeks from June
02 to Sept. 27.
Results for the first growing season show forb
seedling emergence and mortality were not
affected by mowing or time of seeding (P>.05) .
There was no difference in the number of
seedlings or species between treatments.
Destructive sampling of 4 species in Sept. 13
showed sign ificantly greater ( 80%) above and
below ground mass in the mow vs. no-mow
plots . Three of four species had significantly
deeper
( 27%) roots in mowed plots. While
mowing did not produce more seed lings and
species , our results show mowing favors
seedling growth.

39.
Swine concentration in Hardin County,
Iowa: Local nutrient loading estimates and
policy implications.
L. L. JACKON , D. R. KEENEY and E. GILBERT

University of Northern Iowa, Biology Dept .,
Cedar Falls, Iowa 50613
Between 1992 and 1997 46% (15 ,688) of Iowa
hog farms disappeared but total production did
not change. Livestock concentration may affect
water quality even when there are no illegal
manure spills or leaks. We studied the manure
management plans of ten confined animal
feeding operations (CAFOs) with a combined
capacity of 59 ,700 hogs within 1554 ha of
Hardin County to determine annual manure N
and P, NH 4 volatilized , and the land area to

This may aid in over-winter survival and reemergence next spring .
38.
The control of infiltration as a
mechanism for the self-regulation of prairie
ecosystems: Preliminary studies at Rolling
Thunder Prairie State Preserve, Warren
County, Iowa

which manure was applied. Seventy-three
percent (595 ,800 kg) of total manure N was
volatilized . CAFOs applied manure to 990 ha,
only 34% of the area recommended by Iowa
State University. Greater concentrations of
manure N were applied to soybean than to corn.
Annual P application rate was up to 6-fold
greater than crop demand.

STEVEN H. EMERMAN
Department of Biology and Environmental
Science, Simpson College , Indianola , Iowa
50125
All of Iowa's prairie preserves are subject to
invasion by woody plants . Most studies see the
movement of the prairie / forest boundary as a
passive response to the external forces of
climate change , overgrazing and fire
suppression. An alternative hypothesis is that

Iowa law allows much greater rates of manure
application than can be processed by the
agroecosystem . The excess impacts waterways
and natural communities via leaching , runoff and
atmospheric deposition . Manure regulations
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Physical and reproductive
41.
characteristics of white-tailed deer culled in
Iowa City, Iowa, January, 2000.

should be based on the regional concentration
of livestock, using realistic estimates of crop
demand for P rather than N. Adoption of
alternative deep-bedded faci lities which manage
manure as a solid, and longer crop rotations
would largely abrogate the need for intensive
government regulation of swine production.

S.L. GOETZ, H. HADOW, and J.L. LOGAN
Coe College, 1220 1st Ave NE, Cedar Rapids, IA
52402-5012

Relationship of Topeka shiner
40.
distribution to geographic features of the
Des Moines Lobe in Iowa

Age class , length , girth, weight, number of
fetuses , and kidney fat indices were measured
for 273 white-tailed deer culled from the northern
ed~e of Iowa City , Iowa between January 1st 11 t , 2000. For all age classes the females had
greater kidney fat indices (KFI) than did the
males. For both sexes the second year age
class had the greatest mean KFl 's. The deer in
this study had similar KFl's to white-tailed deer
studied by Ransom (1967) in Manitoba where
the mean KFI for January was 180. The values
were well above 30, the point at which the fat in
the bone marrow begins to be metabolized .

S.J. CLARK and B.W. MENZEL
Iowa State University , Department of Animal
Ecology, Ames, Iowa 50011
The Topeka shiner is a small plains stream
minnow that recently has been federally listed as
an endangered species . For several years,
efforts have been made to determine its current
range and habitat in Iowa. Guided by historical
records, we sampled extensively in streams of
north-central and northwest Iowa in the
summers of 1997 and 1998 but had little
success in finding the shiner. We subsequently
learned that in southwestern Minnesota the fish
occurs, often abundantly, in off-channel habitats.
This revelation led to improved collecting
success in Iowa during 1999; however, the fish
was still primarily found in small numbers, and
only a few sites proved to be spawning habitats.

Seventy-two percent of the females 18 months
or older were pregnant based on examination of
the uterus. A study done by Haugen (1975) in
Iowa found 1.96 fetuses per yearling doe and
2.12 fetuses per doe 2.5 years or older. In our
study yearlings were found to have a mean of
1.0+/- 0.8 fetuses , while females 2.5 years or
older had a mean of 1.24+/- 0.9 fetuses .
Fecundity levels of Iowa City deer were low
compared with Haugen's study , but they had
adequate fat reserves.

distributional records, we
on
Based
hypothesized that Pleistocene-age landscape
features determine habitat for the shiner in Iowa.
Habitat modeling and Geographic Information
Systems (GIS) technologies are being used to
test th is hypothesis and to focus the continuing
search for the shiner. We have extracted
landscape variables from existing digital data
sources for collection sites across the Des
Moines Lobe (DML) . We used Classification
Trees to develop a habitat predictive model and
entered the model into ArcView Spatial Analyst
to create a preliminary map of potential Topeka
shiner sites for the DML. With refinement, this
map may be used to improve future sampling
effort and may lead to better understanding of
the fish's distribution and habitat.

Genetic diversity within and between
42.
populations of Morel mushrooms (Marchel/a
escu/enta).
H. J. KING and K. M. JACOBSON .
Department of Biology , Grinnell College ,
Grinnell , IA 50112.
Morel mushrooms (Marchel/a esculenta) are a
popular, delicious edible found throughout Iowa.
Work by Tiffany et. al. ( 1998) examined the
distribution of this fungus in Iowa, but little is
known concerning the genetic variation within
and between populations. Previous work by
Yoon et. al. (1994) using allozyme techniques
suggests that morel populations in Illinois and
Wisconsin are highly inbred. We investigated
Iowa populations using RAPD PCR, a more
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investigations are extremely preliminary , it
appears that large scale, long term cuts
negatively impact RSH breeding activity more
than small scale, short term harvests.

sensitive technique than allozymes that may
better elucidate genetic variation . We tested the
null hypothesis that M. escu/enta populations in
Iowa would exhibit low levels of genetic diversity
by obtaining RAPD 'fingerprints' of 50
sporocarps from three geographically distinct
populations at the Conard Environmental
Research Area of Grinnell College. Using
ANOVA analysis, we determined the degree of
relatedness between the three populations. We
discuss the implications of these results and
others on the population biology of morels as
well as the implications for the conservation
biology of this fungus .

Summary of red-shouldered hawk
44.
reproductive success along the Upper
Mississippi River Valley, 1983-1997.

K.J. MCKAY , J.W . STRAVERS ,
SWENSON , and C.J. KOHRT

Midwest Raptor Research Fund, 420 1st Avenue,
P.O. Box 452 , Hampton, Illinois 61256-0452
In 1983, little information was available
regarding the overall number and density of
active red-shouldered hawk (Buteo lineatus)
nesting territories along the Upper Mississippi
In fact , we knew of only 5
River Valley.
documented active territories along the
Mississippi River from Wabasha, Minnesota to
Burlington, Iowa. Between 1983 and 1997, we
confirmed red-shouldered hawk (RSH) presence
or nesting activity at 37 sites along this
approximately 400-mile stretch of river. During
these 15 years, we were able to document the
results from 80 separate nesting attempts . Of
these, 54 (67 .5%) were successful. A total of
117 fledglings have been produced from these
sites (2.17 per successful nest and 1.46 per
nesting attempt) . Over the years, we have
observed a substantial variation in RSH
reproductive success, ranging from a low of 38%
in 1993 to a high of 88% in 1984. Low rates of
reproductive success appear to be directly
linked to either persistent adverse weather
conditions, or extended periods of high water.
Additionally, RSH appear to be negatively
impacted by human activity and extensive
alteration of mature floodplain forest habitat.
During this project, RSH also demonstrated a
high degree of territory reoccupation. Our
results ind icate that indeed the overall number of
RSH nesting along the Upper Mississippi River
is relatively low, and that their reproductive
success is quite variable.

POSTERS
Red-shouldered hawk nesting activity
43.
and floodplain forest timber harvesting - are
they compatible?

K.J. MCKAY, J.W. STRAVERS,
SWENSON, and C.J . KOHRT

G .V .

G .V .

Midwest Raptor Research Fund , 420 1st Avenue,
P.O. Box 452, Hampton, IL. 61256-0452
Limited information is available regarding the
response of red-shou Ide red hawks (Buteo
lineatus) to specific forest management
techniques . We monitored red-shouldered hawk
(RSH) nesting response to different timber
harvesting methods at two locations along the
Upper Mississippi River (Yellow River and Milan
Bottoms). The Yellow River site employed a
multiple series of selective cuts, during the
winter, in which all trees exceeding 8 inches dbh
were harvested over a three year period
(approximately 850 total acres). The Milan
Bottoms site utilized a single clear-cut over one
winter (approximately 11 total acres) . The
Yellow River site had been occupied by nesting
RSH for 24 years. Prior to the harvest (1993) ,
this site supported 2 active nesting territories.
After the first winter of timber harvesting ( 19931994), one of the territories became unoccupied
and was presumed abandoned . The second
territory failed immediately following the harvest
In
(1996) and was unoccupied in 1997.
comparison, Milan Bottoms also supported 2
active territories prior to the harvest. The
number of active territories remained the same
or increased to 3 during the three years
following the cut (1995-1997) . Although our
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Poweshiek counties is assessed .
The
determination of species composition includes a
survey of native wild resources, including
medicinal plants, wild game animals, wild
grasses for domesticated livestock, and other
wild foods and fuels . This species list is
compared with the present distribution of
species in these counties to determine the
change in biodiversity over time. Based on
these findings,
recommendations for
conservation efforts in Jasper and Poweshiek
counties are offered .

45.
Native vegetation communities in
Poweshiek and Jasper counties since
European settlement
M.M. WALTER

Grinnell College , P.O. Box 15-10, Grinnell, IA
50112
In Iowa, much of the native communities have
been replaced with development and agriculture.
The interest that now exists in preserving and
recreat ing native communities should be
supplemented with the knowledge of what once
was here. Establishing native floral composition
and extent changes after settlement aids in the
understanding of how settlement affected native
communities, of which vegetation is arguably the
most definitive component. This knowledge may
help us understand how or if we might be able to
conserve the native communities by
understanding how the changes in the
landscape took place.

47.
History of the arrival of exotic plant
species in Jasper and Poweshiek counties,
Iowa.
H. J. KING
Grinnell College, Grinnell, IA 51002
European settlers brought many new species of
plants with them to Iowa. Some species were
purposefully introduced and used as fodder for
livestock or as hedgerows , or planted as
reminders of the settlers' New England homes.
Other species were unintentionally introduced .
This project identifies the species of plants ,
including grasses, forbs, and trees, that were
present in Jasper and Powesheik counties prior
to European settlement (circa 1830). Using
herbarium collections at Grinnell College and the
University of Iowa, as well as secondary
sources, I construct a timeline of the arrival of
exotic species up until the present day. In as
many cases as possible, I identify the reason or
reasons for the species introduction. This
historical information is valuable for
understanding the present day distribution and
abundance of plants in Iowa.

Jasper and Poweshiek counties originally
contained prairie, forest, and savanna but now
contain agriculture and small urban areas. All
that is left of the native vegetation is remnants
and restorations. I study these remnants and
restorations as well as Federal Agricultural
Census records, US Geological Survey
Records, and Iowa herbariums to discover the
native floral history of these two counties and to
determine the best course of future action
regarding native floral communities.
46.
Exploitation of endemic resources and
the subsequent effect on species
composition over time in Jasper and
Poweshiek counties.

48.
The butterflies of Poweshiek and
Jasper Counties

NATHAN SOLMOSE
Grinnell College
50112

PO Box 13-4 7 Grinnell , IA

T. JANSON

This study of Jasper and Poweshiek counties
investigates the degree of exploitation of
indigenous resources and the subsequent effect
on species composition over time. Primary and
secondary sources are used to ascertain the
species composition of the 19th century . The
effects of Euro-American settlement on the
current species composition of Jasper and

Grinnell College, P.O. Box 07-24, Grinnell, IA
50112
Some of
butterflies
County .
(Oarisma
described
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the earliest scientific surveys of
in Iowa were conducted in Poweshiek
Indeed , the Poweshiek Skipperling
powesheik) was first collected and
near Grinnell. Today, however, the

Poweshiek Skipperling is no longer found in
Poweshiek County.
Many other endem ic
Lepidoptera species are now uncommon or
extirpated .

in order to determine the appropriate method for
addressing this problem .
Allowing deer
populations to continue increasing at their
present rate could lead to detrimental effects on
Iowa's landscape that could be as severe as the
changes that lead to the initial deer population
increase.

This paper tracks records and observations of
butterflies in Poweshiek County and the
surrounding area from the time of European
settlement to the present. These Lepidoptera
records are compared with environmental
changes that were wrought in the area over that
time period. We know that today 's landscape in
Poweshiek County is drastically different from
the landscape which existed at the time of
European arrival , and we know that butterfly
diversity is also different today than it was 150
years ago. This paper seeks to document the
butterfly diversity of Poweshiek County over that
150 yea span and compare it to the
environmental changes that occurred .

50.
The effects of humans on the coyote
population of Powesheik County.
T.A. KOONTZ
Grinnell College, Box 07-17 , Grinnell IA 50112
The coyote family has existed in North America
since the Miocene period . They are one the few
large-bodied top predators that continue to live
in the prairie region . They are unique in their
ability , as a predator, to live in areas inhabited
relatively densely by human beings. Because
they subsist for a large part on very small
mammals, human disturbance has not
eliminated their food supply . In some areas ,
humans may have benefited coyote populations
by eliminating competing wolf populations ,
clearing brush and timber, providing predictable
grain supplies for rodents and bulldozing trees
and ground providing sites apt for den building .
Coyotes are rarely popular among the ir human
neighbors, however, and are often considered to
be pests . Iowa has a history of bounties for
coyotes and wolves and today, there remains a
year-round open hunting season on coyotes . I
examine the historical records of coyote
populations , includ ing bounties paid and
narrative accounts of their abundance , for
comparison with recent records , siren surveys
and scent-post surveys of thei r population . I
look at attitudes toward the coyote over time,
including interviews with contemporary
landowners in Powesheik County. The county
records of livestock and domestic an imal loss
claims, as well as organized tagging efforts also
provide insight into the relationship between the
human and coyote residents of the area .

49.
The interaction between white-tailed
deer and the Poweshiek and Jasper county
landscapes.
A. CALLIS

Grinnell College, Box 02-42 , Grinnell, IA 50112
Since the time of human settlement, the Iowa
landscape has experienced a multitude of
changes .
The prairie has almost been
completely destroyed and urban development
and farmland has taken over much of the state.
Predators such as wolves and coyotes and
grazing animals such as antelope and bison
have been eradicated allowing other species to
flourish in their absence. One species that has
experienced a population explosion due to these
changes is the white-tailed deer. Lack of
predation and human management practices
have enabled the white-tailed deer population to
rise to record numbers. This has resulted in
problems for residents who now live in close
proximity with dense deer populations . The
increase in population opens the door to many
problems that could arise due to human/deer
Opportunities for diseases ,
interactions.
collisions with automobiles and reduction in
forest regeneration due to deer foraging are all
problems that must be addressed. Management
practices designed to increase deer populations
for hunting, as well as practices designed to
reduce populations must be considered closely
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geological character of the lake's watershed and
how this affects the agricultural pollutants
entering the lake. I also include the current
impairment of the lake and the management
strategies that are being implemented to
improve conditions. These and other changes in
Rock Creek's management are discussed , in
addition to changes in the park's role in the
community , such as recreation and educational
facilities .

51.
The impact of agricultural
industrialization on the environment and
surrounding communities in central Iowa
E.R. LUTGEN
Grinnell College, P.O. Box 08-25, Grinnell , IA
50112
The structure of agricultural production is
expanding from the independent family farm to
include industrialized agricultural operations .
With this expansion comes many changes in
agricultural production , including changes in the
operation of farms, the environmental legislation
of land, and the environmental impact on
surrounding ecosystems and communities. The
objective of my study is to explore the
environmental
effects
agricultural
industrialization has on local communities and
ecosystem within Poweshiek County , Iowa .
Specifically , information acquired through an
extensive study of Fremont Farm, an egg-laying
operation near Malcolm, and the effects is has
on the local environment and surrounding
community is emphasized . These results are
used as a case study to illustrate the impact
agricultural industry has on the environment as
well as the environmental legislation and
negotiation involved in the operation of such a
facility .

53.
Mythology, ideology, and land use
patterns among the indigenous inhabitants
of Iowa.
C. MILLER
Grinnell College, Box 09-21 , Grinnell, IA 50112
The cultural concepts and beliefs of a group of
people influence their behavior towards the
natural environment in which they live.
Conversely , their ideology is influenced by the
character of their surroundings . I examine the
relationsh ip, if any, between the ideology of
Native American tribes living in what is now
Iowa, such as the loway, Mesquaki , and Sac,
and their land use patterns.
·
54.
Impacts of wetland destruction on
farmland in Poweshiek and Jasper Counties
A. CROWLEY-KOCH

52.
A study of the design and management
of Rock Creek State Park.

Grinnell College, 03-04, Grinnell , IA 50112
V.L. BLANK

Iowa has lost over 95% of its original wetlands.
Wetlands perform important drainage functions
for the land , especially during spring rains .
Wetlands are also important habitats for many
animals and insects which could possibly have
negative and positive effects on crops . This
study on the impacts of wetland destruction
demonstrates a need to restore wetlands
because of the benefits they provide to the land.

Grinnell College, Grinnell, IA 50112
Rock Creek State Park of Jasper County was
established August 24 , 1952 and covers 1,267
acres. In this study , I explain the reasons for the
park's establishment and problems associated
with its original design. The biological history of
the area prior to the park's establ ishment, based
on the first land surveys of 1856, is compared to
current biological conditions to determine how
the park has affected the ecology of the area. I
describe the changes in management of the
park and their affects on the park's biota over
time.

I document wetland drainage and examine its
impacts on farmland and farming practices ,
especially during flooding seasons . I look at
land surveys of Poweshiek and Jasper Counties
starting from the first maps up until the present
day. Qual itative historical data comes from
interviewing farmers about the changes they
have made on the land, including tiling, draining

The park's main feature is the 602-acre manmade recreational lake. My study describes the
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wetlands, and removing riparian vegetation , and
what effects these changes have had on the
land.

57.
Abundance of aquatic insects, primary
productivity, and biomass from hog manure
spill sites in Iowa streams.

55.
Redirecting the rivers: a case study of
the channelization of the Skunk River

D. G. KELLER and L. L. JACKSON
University of Northern Iowa, Cedar Falls, IA,
USA 50614

C. PETERS
Grinnell College, Box 10-29, Grinnell, IA 50112

Hog manure occasionally enters Iowa streams
from runoff or pumping, causing fish and other
organisms to die. We hypothesize that aquatic
insect abundance will be less and that
differences in primary productivity and biomass
will exist when comparing affected and
unaffected sites. We tested these hypotheses in
9 streams located in the Des Moines Lobe and
Northeast Iowa; 6 of these streams had hog
manure spills within the past 3 years.

Along with the arrival of European settlers in the
bast wilderness of America came an increasing
desire to manipulate and modify the natural
environment to better suit human purposes. The
courses of rivers and streams, especially, have
been altered for such reasons as agriculture,
easier travel, or flood reduction . Through a
focus on the Skunk River running through
Jasper and Poweshiek Counties, I am
investigating the motivations and environmental
impacts surrounding river channelization. I
examine why the river's course was
straightened , the politics involved in the
alteration, and the methods engineers used to
change it. I also assess the environmental
transformation of the Skunk River valley over
time due to channelization .

Aquatic insect communities were sampled using
artificial substrates. Insects were identified to
genus and counted . Algae and other organisms
colonized artificial substrates during the same 3week period. Biomass and primary productivity
were determined by filtering a known area of the
colonized substrates and following procedures
according to published standard methods .
Preliminary results from one trout stream where
samples were collected at three consecutive
sites affected by a spill and one unaffected site
indicate that few aquatic insects survived at the
site closest to the original spill. Also, Baetis and
Heptagenia (Ephemeroptera), Hydropsyche
(Trichoptera), Chironomini (Diptera), and
Simuliidae (Diptera) pupae were more abundant
at the unaffected site when compared to the two
affected sites downstream from the spill location.
In addition, primary productivity and biomass
were lower at the site closest to the spill than at
the unaffected site.

56.
A pilot study of "traditional" and
"value-added" farming in Poweshiek and
Jasper counties, Iowa.
A. ROSENTHAL

Grinnell College Box 12-05, Grinnell IA, 50112
Four crop production farms in Jasper and
Poweshiek counties, Iowa, two "traditional" and
two "value-added," were studied to determine
the long-term environmental and economic
viability of these two farming systems.
Comparisons were made on the basis of the
farms ' self-reported energy budgets ,
environmental practices, and market positions .
In addition, in-depth interviews were done with
the owner-operators to determine the place of
sustainability in their value hierarchy and their
view of the continued feasibility of family
farming.

58.
Monitoring the impact of Storm Lake
on the water quality of the Upper N. Raccoon
River.
J.E.C. HUTCHINS and J.A. DURHAM
Buena Vista University, 610 W. 4th St., Storm
Lake, IA 50588
Water samples from the Raccoon River in
Buena Vista Co. upstream and downstream of
its confluence with outlet Creek, and the creek
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Some strategies will be discussed to help
understand the role of dust cake formation on
the collection efficiency and pressure drop of
moving bed granular filters . These include
similitude theory, flow visualization, and required
instrumentation for determining on-line dust
concentration , in gas flow entering and leaving
the filter, off-line particle size distribution,
pressure drop across the filter; and granular
mass flow .

itself were analyzed for e.coli , chloride and
conductivity over a 10 day period in January
2000 , both in order to assess impact of treated
sewage discharges into Outlet Creek on the
Raccoon River waterquality, and to determine
how well chloride or conductivity measurements
can be used as predictors of e .coli
contamination under conditions of low natural
flow. The mean values of each parameter at
each site generally followed the predicted order:
Outlet Creek > downstream > upstream
expected in a situation where treated sewage
makes up ~100% of creek flow and ~50% of the
river flow at confluence .
Chloride level
estimates varied more widely than conductivity
readings over the period tested, but correlated
rather better with e . coli test counts .
Comparisons will be drawn between new data
and data obtained previously, when higher
discharge rates prevailed.

60.
Calcia and alumina composites for
desulfurization of high temperature coal gas.

J. ZHU, D. HASLER, AND K. CONSTANT
Iowa State University, 2114 Sweeney Hall,
Ames, IA 50011
New technologies along with higher expected
efficiencies have created significant
technological challenges in the removal of sulfur
from coal gas. A sulfur-absorbing material must
be able to withstand temperatures in excess of
900°C under reducing and physically demanding
conditions. The results of our experiments have
produced a material which has met all three
requirements and is presently capable of
absorbing 6% of its weight in sulfur.

ENGINEERING
59.
Controlling lnterfacial Dust Cake to
Improve Efficiency of Moving Bed Granular
Filters

C. WISTROM , R. C. BROWN , and G. M.
COLVER

The material is made by a casting method and is
composed of calcia, alumina and water. Once
cast, the material is air dried and then calcined
at temperatures of 1000°C and higher. The
resulting composites are tested for H2S
absorption at high temperatures with a TGA.
The strength of the composites is analyzed by
uniaxial compression . Additional analyses are
performed on the composites such as:
pycnometry and density measurements, SEM ,
and X-ray diffraction . The results indicate that
the total amount of sulfur absorbed is dependent
upon calcination temperatures and the
composition of the composites.

Department of Mechanical Engineering, Iowa
State University, Ames, IA 50011
The goal of this research is to improve the
performance of moving bed granular filters for
hot gas clean-up . Advanced coal-fired power
cycles under development by the U.S.
Department of Energy are premised on the
efficient removal of fine particles from high
temperature, high pressure gas streams.
Granular bed filters are attractive because they
employ low-cost refractory particles as filter
media and offer the prospect for constant
pressure drop. We have developed a new
concept for a moving bed granular filter . The
goal is to establish a quasi-steady dust cake that
is continuously renewed on the upstream side of
the dust cake and swept away on the
downstream side. The advantage of a quasisteady dust cake is avoidance of periodic
variation in efficiency and pressure drop inherent
in most barrier filters .
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a high mobility which makes them excellent
candidates for transparent conducting oxide
applications in a wide optical spectrum .
Furthermore, their unique structural tolerance to
defects makes them attractive for thin film
applications . In this study, Nb-doped thin films
of yttrium titanate are deposited by pulsed laser
deposition onto silica substrates. These films
were then characterized using optical
spectroscopy, hall mobility and four point probe.

Development of a core-in-shell sorbent
61.
for desulfurizing hot coal gas.
T. T. AKITI JR., and T. D. WHEELOCK
Iowa State University, 2114 Sweeney Hall ,
Ames, IA 50011-2230
Coal gasification and combined cycle power
generation has the potential for greatly
increasing the efficiency of power generation .
However, the method requires developing a
sorbent for removing hydrogen sulfide from hot
coal gas. Recent work has shown that a
promising sorbent can be made by first
pelletizing powdered limestone to form small
spherical pellets which are then coated with a
mixture of powdered limestone and calcium
After curing and heat
aluminate cement.
treating , the resulting pellets consist of a core of
calcium oxide surrounded by a strong but
porous shell. The calcium oxide readily adsorbs
and reacts with hydrogen sulfide at high
temperature to form calcium sulfide . It is
anticipated that the spent sorbent can be
regenerated and reused numerous times. A
study of preparation conditions has shown that
the properties of the sorbent depend on the
relative shell thickness, the concentration of
limestone in the shell , pelletizing time, and other
factors . A combination of preparation conditions
has been demonstrated which produce strong
pellets capable of adsorbing a considerable
amount of hydrogen sulfide.

Reactive pulsed laser deposition of
63.
iron nitride
K.M . ULMER, D.P. CANN , A.P . CONSTANT
and J.E. SNYDER

Iowa State University, 3053 Gilman Hall, Ames,
IA 50011
The objective of this study is to show that iron
nitride films can be produced from an iron target
in a nitrogen atmosphere by pulsed laser
deposition . Other studies have shown that
nitrides of boron and titanium can be
successfully produced by pulsed laser
deposition under similar conditions . Potential
electronic applications would require an iron
nitride film with low film stress , low coercivity
and small grain size.

RAVINDRAN MOHANAVELU , DAVID P CANN ,
and ALAN P CONSTANT

A pulsed eximer laser was used to ablate an iron
target to form FeN films on glass and silicon
substrates . Chamber pressure and substrate
temperature were varied in order to investigate
the resulting effects on the film characteristics.
Film composition , structure, film stress and
magnetic coercivity were investigated by means
of TEM, thin film x-ray and magnetic force
microscopy.

Iowa State University, 3053 Gilman Materials
Science and Engineering, Ames IA 50011

Zn 2 TiO 4 , thin films by pulsed laser
64.
deposition

Transparent conducting oxides are finding
increasing application owing to their unique
properties . Indium tin oxide systems have so far
been the industry standard but it's poor
corrosion resistance and limited transmittance in
the UV and far IR regions has prompted the
search for new materials. Compounds based on
the pyrochlore structure are known to possess a
large band gap. Additionally, they can be doped
to high carrier concentrations while maintaining

JANE E. CLAYTON , ALAN CONSTANT, and
DAVID CANN

Thin film pyrochlore oxides for
62.
transparent conducting coating applications.

Iowa State University , 3053 Gilman Hall, Ames,
IA 50011
Transparent conducting oxides based on the
spinel structure have recently been found to
exhibit high conductivity and excellent
transmission properties in the visible spectrum
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(Hosono et al). In this work, thin film spinels
based on Zn 2 TiO 4 are reported . The films were
synthesized by pulsed laser deposition using
single phase ceramic targets. The substrate
temperatures ranged from room temperature to
400°C. The substrate for the film deposition was
fused silica. The optical properties of the spinel
films were characterized in the UV-visible
spectrum by optical transmission.
The
conductivity of the films was measured by both
four-point probe and Hall mobility, High carrier
densities were achieved at low oxygen partial
pressures and with aliovalent doping.

We report a new model that describes the
relationship between solid volume fraction and
effective stress in ceramic cakes that have been
produced by centrifugal casting . The model
incorporates the effect of a non-uniform packing
density and a non-uniform centrifugal
acceleration field . We used the model and
experimental measurements of x-ray
radiography to screen the effects of
polysaccharide molecular weight and
concentration on their tendency to form packing
density gradients during colloidal consolidation.
67.
A Micropatterned Conduit for
Peripheral Nerve Repair

65.
Gelling polysaccharides for
nanometric alumina particle suspensions

G.E. RUTKOWSKI and S.K. MALLAPRAGADA
C. P. LI and C.H. SCHILLING
Iowa State University, 2114 Sweeney Hall,
Ames, IA 50011

Ames Laboratory and Department of
Materials Science and Engineering, Iowa
State University, Ames, Iowa; P. Tomasik
and M. Sikora, University of Agriculture,
Cracow, Poland.

Injuries to the nervous system can lead to loss of
sensibility, tactile discrimination and even
paralysis.
Complete recovery requires
regenerating the existing neural tissue and
forming appropriate synaptic connections . The
primary means of nerve repair is the autograft
where a donor section of nerve is attached to the
severed nerve ends. The disadvantages are the
need for a second surgical procedure and
denervation at the donor site. A promising
alternative is the artificial nerve graft (ANG)
which consists of a bioresorbable tube that acts
as a guide for the regenerating tissue . Also,
growth factors and matrix materials are
concentrated with the conduit to further stimulate
growth.

Experience indicates that the higher the green
density , the less the shrinkage during drying,
debinding, and sintering, and in consequence,
the easier it is to sinter reliable, crack-free parts.
If nanometer-sized particles are used, the green
density is limited by the low concentrations of
solid needed to maintain pourable conditions in
slip casting slurries. In this study, we evaluated
the rheological and plastic shaping behavior of
aqueous suspensions of nanometric alumina
powder as a function of the saccharide
concentration and molecular weight. Certain
saccharides sharply reduce the viscosity of
alumina suspensions and allow pourable
conditions at solids concentrations as high as
40vol%.
These polysaccharides can be
subsequently gelled by thermal curing.

The proposed artificial nerve graft contains a
micropatterned insert to provide directional
guidance at the cellular level. Ten micron wide
grooves were etched into the surface of a flat
bilayer of poly-vinyl-alcohol (PVA) on poly-D,Llactide (PDLLA) using a laser ablation technique.
The grooves were etched through the PVA layer
and into the PDLLA layer. The surface was
coated with laminin, which enhances cell
adhesion and also stimulates nerve growth . The
PVA layer is removed, and
the laminin
remaining within the grooves provides
preferential adhesion. To further stimulate
growth, Schwann cells, which secrete
neurotrophic factors , are added to the lumen of
the conduit.

66.
Modeling the relationship between
effective stress and solid volume fraction in
centifugal casting of ceramics
V. J. GARCiA and C. H. SCHILLING

Ames Laboratory, Department of Materials
Science and Engineering, Iowa State University,
Ames, Iowa, 50014 .
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Raccoon River at the Garst Farm Resorts in
T81 N, R33W of Guthrie County , Iowa, contain
estuarine mudrocks that record the most
landward influences of the Kiowa marine cycle
within the Cretaceous Western Interior Basin .
Nonmarine palynomorphs recovered from the
Garst sections indicate an Upper Albian age for
the succession, correlative with Kiowa-Skull
Creek marine strata to the west. Sedimentologic
evidence for tidally-modulated deposition
includes : 1) laminites interpreted as tidal
rhythmites; 2) lateral accretion sets with inclined
heterolithic stratification , interpreted as deposits
of tidal point bars; 3) sparse marine ichnotaxa;
4) early diagenetic pyrite cementation , indicating
reduction of seawater sulfate. Geochemical
evidence for marine-influenced deposition of
carbonaceous mud rocks (0.1 to 2.25 % TOC)
includes high hydrogen indices (500-1,000) of
organic matter from Rockeval pyrolysis and C/S
ratios less than 5. Estuarine facies in the basal
Dakota Formation of Guthrie County occur some
400 km to the east of the maximum extent of the
Kiowa marine shale of the Western Interior
Basin, indicating the long itudinal extent of
paleoestuaries on a highly embayed Albian
coastline.

Drug Release from Pluronic® Based
68.
Hydrogels
B. C. ANDERSON, N. K. PANDIT, S. K.
MALLAPRAGADA
Iowa State University, 2114 Sweeney Hall,
Ames, IA 50011
The recent trend in the study of drug delivery
has been to develop delivery devices, usually
polymeric in nature, that go beyond the design
parameters of controlled , zero order release .
These devices are designed to exploit the ability
of polymers to be more easily implemented than
previous devices and also to utilize the wide
range of properties polymers can take on by
chemical modification. One of the most dynamic
and potentially useful polymers that has been
studied is the tri-block copolymer of
poly(ethylene oxide) and poly(propylene oxide),
tradenamed Pluronic® by BASF.
We have studied the release characteristics of
Pluronic® based delivery devices consisting of a
drug loaded in a hydrogel of Pluronic® F127 and
water. The diffusion coefficients of water and
small molecular weight, relatively water insoluble
drugs were studied. In addition, the solubility
limits of the drugs in mixtures of Pluronic® and
water were measured. With this information, a
mathematical model was formed and solved to
obtain a numerical solution that could easily be
used to predict the release behavior of drugs
from the soluble hydrogels with good agreement
to experimental data.

Nitrate distribution in stream water and
70.
soils on the University of Northern Iowa
campus
J.L. RUTKOWSKI and M. Z. IQBAL
University of Northern Iowa, Cedar Falls, IA
50613
The University of Northern Iowa sprays fertilizer
on campus in May and pesticides in May and
September. Soil, water and sediment samples
were taken in September and October of 1999,
to determine the extent of contamination during
a base flow period from these sources.

GEOLOGY
Fluvial-estuarine deposits of the Late
69.
Albian (Cretaceous) Kiowa marine cycle,
Guthrie County, Iowa.
G.A. LUDVIGSON, B.J. WITZKE, T.S . WHITE,
D.F. UFNAR, P.L. PHILLIPS, R.L. BRENNER,
L.A. GONZALEZ, and S.J.CARPENTER

Soil samples were taken at 36 locations on
campus. Water and sediment samples were
taken in 11 locations along a southern and a
northern portion of Dry Run Creek. Soil samples
were mixed with calcium sulfate to extract
nitrate. The soil , sediment and water samples
were analyzed for chloride and nitrate by using
an ion chromatograph . Results include a
dilution effect in the water samples for chloride
and nitrate. This dilution is attributed to its

Iowa DNR Geological Survey Bureau and
Department of Geoscience, The University of
Iowa, Iowa City, IA 52242-1319
Basal units of the Nishnabotna Member of the
Dakota Formation exposed along the Middle
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practices. Nitrate concentration dropped after
July primarily due to source cut-off and
microbiological decomposition.

mixing with the water from the northern part of
Dry Run Creek which is lower in these
parameters. No increase in chloride or nitrate in
the water samples occurred after pesticide
application . The sediment taken from Dry Run
Creek exhibits stable nitrogen concentrations
over the sampling period . The sediment did
show a slight increase in chloride after spraying
of the pesticides, probably due to the extraction
method breaking down pesticides . The soi l
results show pockets of chloride and nitrate 2
inches below the surface, which is expected in
non-homogeneous soils.

72.
Patterns of Discharge and Suspended
Sediment Transport in the Walnut and Squaw
Creek Watersheds, Jasper County, Iowa
K.E. SCHILLING

Iowa Department of Natural Resource ,
Geological Survey Bureau , 109 Trowbridge Hall,
Iowa City , Iowa 52242
Sediment is a major pollutant affecting Iowa's
streams. Approximately 45% of the impaired
water bodies on Iowa's 1999 303(d) list were
listed due to excessive siltation or turbidity . A
three-year monitoring record was examined to
determine timing , frequency and magnitude of
discharge and suspended sediment in two small ,
agricultural watersheds. Daily discharge and
suspended sediment transport in both
watersheds was very flashy, responding rapidly
to precipitation and snow-melt events. This
pattern is typical of incised channels where flood
events are contained within the channel and
rapidly transport suspended sediment downstream . Five days in any given year accounted
for 60 to 80% of the annual sediment load.
Discharge and suspended sediment loads are
highest in May and June, which accounted for
40 - 50% of the annual discharge and
approximately 60% of the annual suspended
sediment . The February to July period
accounted for 98% of the annual sediment total.
A major source of sediment is streambank
erosion of Holocene alluvium and postsettlement materials (up to 50% of the annual
total) . Streambed down-cutting contributes little
to sediment loads due to base level control
provided by resistant pre-lllinoian till. Other
sources of sediment include contributions from
upland sheet and rill erosion and concentrated
flow erosion in gullies and tributary channels .
Eroded sediment stored within the channel
behind debris dams may take many years to exit
the watershed . A long term monitoring record is
needed to evaluate the effects of climate ,
watershed morphology, land use, and historical
sediment storage on sediment transport.

71.
Inorganic ion distributions and sources
in Silver and Casey Lakes
K.B. DRENNER , K.M. KNIGHT , C.A. WELSH,
M.Z. IQBAL

University of Northern Iowa, Cedar Falls , IA
50614
The inorganic geochemical processes of Casey
Lake (Tama County) and Silver Lake (Delaware
County) were studied by analysis of lake water,
suspended sediments, and bottom sediments
from May - Oct. 1999.
Throughout the study period , the inorganic ions
within the lake water of both lakes remained
remarkably constant, typically less than 25 mg/L.
Calcium is the most dominant cation in both
lakes. Chloride is the dominant anion in Silver
Lake, being derived from applied pesticides and
road salts . Sulfate is the dominant anion in
Casey Lake , being derived from applied
pesticides and soil minerals such as gypsum.
Inorganic nitrate adsorbed in suspended
sediments ranged from 15 gm/kg in late
June/early July to undetected in late July/early
August in Casey Lake. In Silver Lake the
amount of adsorbed nitrate varied throughout
the lake. The variation may be explained by an
anoxic condition trying to be remediated with an
aerator.
In the bottom sediments of both lakes , a
considerable amount of inorganic nitrate was
adsorbed between May and July. The highest
amount was observed (1 gm/kg) in June. The
nitrate source is attributed to the fertilizerderived nitrogen associated with agricultural
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detailed lithologic descriptions , leading to
placement of the section within the Little Cedar
Formation (Middle Devonian) . The biostrome
was examined according to the methodologies
used by Stanley Jon Zawistowski in his 1971 MS
thesis "Biostromes of the Rapid Member of the
Cedar Valley Formation". Field work began in
the fall semester of 1999 and continued into the
spring semester of 2000.

73.
Water quality of the Yellow River in
Northeast Iowa

K. A. HARRIGAN~ E. H. O'BRIEN and J.L.
RUTKOWSKI
University of Northern Iowa, Cedar Falls, IA
50613
The Yellow River, located in Northeast Iowa, is
used by many for boating, fishing, and water
supply. Many sources of contamination exist
within the Yellow River basin, including point
source waste discharges, pesticides, fertilizers,
and animal wastes.

The objectives of the study were twofold: ( 1) to
complete a stratigraphic section with detailed
lithologic descriptions and measured
thicknesses; and (2) to thoroughly describe the
biostrome and its fossils . A paleoenvironmental
interpretation of the biostrome was made, based
on a quantitative study of the fossils .

A total of 32 water samples were taken from the
Yellow River and its tributaries in September
1999. Of these, 26 samples
and October of _
were tested for nitrate, chloride, phosphate and
sulfate using an ion chromatograph. The results
of this testing show generally low concentrations
of these parameters and decreasing values
downstream on the Yellow River. The one
exception to this is high concentrations of
chloride, nitrate, and sulfate on the tributary,
William's Creek. This contamination could be
due to waste discharges from the town of
Postville.

75.

The Midcontinent Rift System in Iowa:
Geometry of the Iowa Horst and Flanking
Basins.

R.R. ANDERSON
Iowa
Department of Natural
Resources
Geological Survey Bureau , 109 Trowbridge Hall,
Iowa City, IA 52242-1319
The Middle Proterozoic Midcontinent Rift System
in Iowa includes the Iowa Horst (an axial horst
dominantly composed of mafic volcanics) flanked
by deep, elastic-filled basins.
Study of
geophysical and well data, constrained by
examinations of exposures of the northern flank
of the rift in the Lake Superior region , has allowed
us to develop a model for the formation and
current geometry of the feature . The Iowa Horst
formed as a central rift graben, filled by numerous
flood basalt flows. The early, reversely-polarized
basalt sequences was deformed and tilted prior to
deposition of the upper, normally-polarized
sequence. The path of the rift was offset by a
transfer fau lt in southwest Iowa, observed in the
reversely-polarized sequence, but completely
overwhelmed, and not evident in the upper,
normally-polarized portion of the block.
As
volcanic activity waned, the central graben
continued to subside, dragging down adjoining
crust with it, and creating space for deposition of
a suite of clasitc rocks. Compressive tectonic
forces that followed drove the mafic graben block
up through the sedimentary package transforming
it into an axial horst. Sediments eroded off the
horst combined with fluvial elastics from the rift
mangins to create a late elastic sequence,

Samples from 31 sites were analyzed for E. Coli
using the most probable number (MPN) test.
Elevated numbers of E. Coli were found in all
the samples. Of those samples tested, 12
indicate water safe for boating (<1000
colonies/100 ml water) and only 1 safe for
swimming (<200 colonies/100 ml water) . There
appears to be a correlation between the
concentration of cattle and hogs along the river
and its tributaries and the MPN results.
74.
The stratigraphy of Niemann's Jesup
Quarry and a paleoecological interpretation
of an associated biostrome

K.M. KNIGHT and WI. ANDERSON
University of Northern Iowa, Department of
Earth Science, Cedar Falls, IA 50614
The stratigraphic section at Niemann's Jesup
Quarry was described and documented with
special focus on an interpretation of the
biostrome located therein. The project involved
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77.
The determination of chlordane
concentrations in Cedar Lake fish using
SPMD and GC-MS

dominantly in the flanking basins. A thin, linear
block was separated from the east-central edge
of the graben. The preservation of early and late
elastics on the block indicates that its uplift was
not as great as the main body of the horst, from
which most sediments were eroded.

J. ZANTER , L. ADAMS, C. GOATER, AND M.
ST.CLAIR

Coe College, 1220 1st Ave. NE, Cedar Rapids,
IA 52402

CHEMISTRY: INORGANIC,
PHYSICAL, & ANALYTICAL

Chlordane is an organochlorine compound
which was used extensively as a pesticide on
crops such as corn and citrus, on lawns and
gardens, and for termite control.
Due to
concerns about potential health effects , its
tendency to bioaccumulate, and its persistence
in the environment , the Environmental
Protection Agency banned chlordane's use on
crops in 1983, and banned all uses in 1988. In
1985, a study by Kennedy and Splinter found
elevated levels of chlordane in fish in Cedar
Lake, which led to the issuance of a fish
While the
consumption advisory in 1986.
concentration of chlordane has been monitored
in bottom feeding fish on a biannual basis since
1985, there has been no systematic study of
chlordane concentrations in a more
representative variety of fish in the lake.

76.
Effects of fly ash on mercury oxidation
in simulated flue gas environments
H. YANG and G.A.NORTON
Center for Sustainable Environmental
Technologies, Iowa State University, Ames, IA
50011
Mercury is a pollutant for many years and most
of it is emitted to the environment in gas phase.
Coal combustion and garbage incineration are
two major sources of anthropogenic mercury
pollution . The mercury chemistry in flue gas
should be well understood in order to predict or
optimize the effectiveness of a certain type of Hg
scrubbing technology . Our research goal is to
investigate the effects of fly ash on the oxidation
of elemental mercury in flue gas conditions.

Over 100 fish were caught and classified with
respect to species, sex, weight, age, and lipid
content. Samples of fish tissue were then
extracted using solid phase matrix dispersion
(SPMD) , a relatively new method of extracting
lipophilic substances from biological matrices.
The method is less time-consuming and results
in less waste than the traditional solvent
extraction techniques . The resulting extracts
were then analyzed using ion-trap gas
chromatography-mass spectrometry. The use of
SPMD and the results of the study will be
discussed .

We used simulated flue gas to test the effects of
fly ash on the oxidation of Hg 0 . Hg 0 is injected
into the simulated flue gas in the upstream of fly
ash . Ontario-Hydro method was used to
determine the total amount and speciation of Hg.
Full factorial tests with fly ash from
subbituminous and bituminous coals at 120 and
180°C show there is no big difference between
the oxidation magnitudes of the two fly ash .
Tests also suggest that the gas matrix is more
important for the oxidation of Hg in the simulated
flue gas stream . Data indicate HCI, NO 2 , NO,
SO 2 are critical gas components.
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We first used a set of analytical tests to indicate
the presence of carbohydrate, protein, and lipidsoluble components within the cement structure
from samples incorporating sand and coral. The
molecular weights of a few protein components
were determined through denaturing
polyacrylamide gel electrophoresis and silver
staining in solutions including 1% SDS, 8M urea
and 1% SDS , 1% SDS and 1% betamercaptoethanol, and glacial acetic acid.
Analysis for individual amino acids and
monosaccharides was attempted through thin
layer chromatography on silica plates . Amino
acids and monosaccharides have not been
presented in these tests presumably for reasons
relating to the low solubility of the adhesive
components.
Further study of the
macrostructure was completed through scanning
electron microscopy showing the high
organization of the structure.

78.
Determination of S(+), R(-) linalool
variations in lavender, bergamot and clary
sage essential oils using chiral GC.

C.S. ZRUDSKY, M.A. DEAN
Coe College, 1220 First Ave. NE, Cedar Rapids,
IA 52402
Essential oils are comprised of many constituent
molecules, some of which are chiral.
Commercial samples of lavender, bergamot ,
and clary sage were purchased and tested using
a beta-DEX 225 chiral GC column, looking for
variations in naturally occurring enantiomeric
ratios of linalool.
Ideally, lavender samples should contain less
than 15% S(+)- linalool. Our samples ranged
from 1.6 to 36.1% of the S( +) enantiomer with
six of the samples exceeding 15%. Of the nine
bergamot samples tested, four of them
exceeded 14% while the accepted value of S(+)linalool should not exceed 0.6% . Only one of
the six clary sage samples exceeded the
accepted value of 35% of the S(+) enantiomer.
Correlation with other testing methods indicates
that chiral GC may be an effective tool in
detecting the adulteration of these essential oils,
by monitoring enantiomeric ratios of linalool.

80.
An Efficient Method for the Synthesis
of Vanadyl(IV)Meso-Tetraarylporphyrins

GHOLAM A. MIRAFZAL*, AMYL. LOKEN, and
JOLENE M. SUMMER
Department of Chemistry, Drake University,
Des Moines, Iowa 50311
Vanadyl (IV) meso-tetraaryl porphyrins [e.g.,
VOTPP, VOT(PMe)PP and VOT(PCl)PP] were
synthesized in a one-pot reaction from freshly
distilled pyrrole and the corresponding pure
aldehyde
(benzaldehyde,
pmethylbenzaldehyde,
and
p-chloro
benzaldehyde) by the action of vanadyl
bis(acetylacetonate) [VO(acac)2] as a template
in a propionic acid or phenol medium . Complete
(100%) metallation and up to 60% yields of pure
VOTPP , VOT(PMe)PP, and VOT(PCl)PP
products were obtained in a reasonable period
of time. Pure meso-tetraaryl porphyrins [TPPH2 ,
T(PMe)PPH2, and T(PCl)PPH2] were also
100% metallated by VO(acac)2 giving 91-99.5%
yields of the corresponding pure vanadyl
products. The chlorin impurities [TPCH2,
T(PMe)PCH2, and T(PCl)PCH2] are also
metallated and oxidized to the corresponding
vanadyl porphyrins by the action of VO(acac)2 in
these media .

CHEMISTRY: ORGANIC &
BIOLOGICAL
79.
Analysis of the macrostructure and
molecular components of the cement-like
secretion of the marine annelid Pectinaria
gouldii.

A.D. SMOTHERS and M.A. DEAN
Coe College, 1220 First Avenue GMU #981 , NE,
Cedar Rapids, IA 52402
Pectinaria Gouldii is a marine annelid known to
produce a cement-like substance it uses to
adhere small particles such as sand or coral in
an ice-cream-cone-like structure. The strength
of the adhesive in solvents such as 8M urea and
glacial acetic acid indicate the adhesive may
include those under study for barnacle cement
including as a dental filling or surgical adhesive.
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monitored by a MacLab system connected to a
computer. The ring segments were initially
stretched to a tension of 15g (artery) and 4g
(vein) and then allowed to equilibrate over a 60min period . Contractile responses to 120 mM
KCI were obtained after the equilibration period
and this was set as the 100% response. Failure
to relax to 1 µ M acetylcholine was used to
confirm endothelium removal. After a one-hour
incubation period with antagonists, UK 14,304,
an aradrenoceptor agonist, was added
cumulatively to the tissue baths in order to
obtain concentration-response relationships .
Tissues without antagonist were used as a
control.
UK 14,304 caused concentration
dependent contractions in BTV and developed
3.3±0.3 g maximum tension or 62.8±5.2% (n=9)
of that to 120 mM KCI. Antagonist potencies
(pK 8 ) were calculated based on EC 25 contractile
response to UK 14,304 and were 7.95±0.34 for
idazoxan (n=7), 6.42±0.21 for ARC 239 (n=4)
and 7.44±0.46 for prazosin (n=4) .
The
maximum contraction to UK 14,304 in BTA was
only 6±1.1 % (n=4) of that to 120 mM KCI. Our
findings suggest that aradrenoceptor agonists
caused concentration dependent contraction in
BTV. The high potency (pK 8 ) for idazoxan and
prazosin against UK 14,304 are taken as
evidence for the presence of a 28 - and/or a 2c- but
less likely a 2 A-adrenoceptor subtypes in BTV.
However, aradrenoceptor subtype identification
needs further investigation. It does not appear
that aradrenoceptors play a significant role in
vasoconstriction of the BTA. Supported in part
by USDA formula funds .

81.
Phase Transfer Catalyzed Oxidation of
Alcohols with Sodium Hypochlorite

GHOLAM A. MIRAFZAL*, SARA J. SHAW, and
AMANDA G. BUTENHOFF

Department of Chemistry , Drake University,
Des Moines, Iowa 50311
Cholesterol and various other alcohols (primary ,
secondary , and benzylic) were subjected to
sodium hypochlorite oxidation to produce very
good to excellent yields of oxidized products.
The reaction is selective as in a 1:1 competitive
oxidation reactions , benzylic alcohols are
oxidized favorably over those of secondary
alcohols . Furthermore, secondary alcohols are
oxidized preferentially over those of primary
alcohol.
The products were analyzed by infrared
spectroscopy (IR) and gas chromatographymass spectrometry (GC-MS) techniques.
Reactions were all done in an ethyl acetate
organic phase with tetrabutyl ammonium
bromide as the phase transfer catalyst. The
oxidation reaction is essentially complete in 30
minutes. The yields ranged from 72%, for
oxidation of cholesterol , to 93% for the oxidation
of benzyl alcohol. These reactions are mi ld,
effic ient , and safe .
The experimental
procedures and work-ups are very convenient.

83. VEGF and VEGF Receptor Expression
in Human Hearts

PHYSIOLOGY

RONALD J. TORRY 1·2 , JOANNA SCHWARTZ 1 ,
DAVID HSU 1, STEVEN J. MILLER 2 , CARLOS A.
LABARRERE 2 , DONALDS . TORRY 3 .

POSTERS
82.
Investigation of the role of ar
adrenoceptors in contractile responses of
the isolated bovine tail artery and vein.

1 College

State

of Pharmacy and Health Sciences,
Drake University, Des Moines, IA; 2 Experimental
Pathology, Methodist Research Institute,
Indianapolis, IN ; 3 Univ. of Tennessee School of
Medicine, Knoxville, TN.

The purpose of this study was to determine the
role of aradrenoceptors in contractile responses
in bovine tail artery (BTA) and vein (BTV) .
Endothelium denuded BTA and BTV rings were
placed in 10ml isolated tissue baths containing a
modified Krebs' solution at 38.5°C and aerated
with O2/CO 2 (95:5) . Isometric contractions were

Vascular endothelial growth factor (VEGF) is
thought to be an important regulator of coronary
angiogenesis during hypoxia.
We have
previously shown a significant temporal
relationship between microvascular fibrin
deposition, VEGF immunoreactivity , and
capillary phenotypic changes in biopsies of

M. IOU DINA and D.C. DYER .

Dept. Biomedical Sciences ,
University, Ames, IA, 50011

Iowa
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transplanted human hearts. However, the
relative changes in endogenous VEGF or VEGF
receptor (flt-1 , flt-4 , KOR) expression in human
hearts is not known. Utilizing quantitative RTPC R, heart biopsies with significant
microvascular fibrin deposits (n = 5) expressed
~3-fold more VEGF mRNA than biopsies without
fibrin deposits (n = 5; p = 0.02) . Serum VEGF
titers were also significantly greater (p=0.01) in
recipients with microvascular fibrin deposits
(372 .9+66 . 7 pg/ml ; n=18) compared to
recipients without fibrin (172 .1+25 .0 pg/ml;
n=16). Preliminary VEGF receptor expression
data from pooled donor hearts suggest human
myocardium expresses predominately flt-1 ,
lesser flt-4 , and little/no KOR mRNA. In
conclusion, increased VEGF production
following microvascular fibrin deposition in
transplanted human hearts combined with
prominent expression of VEGF receptors
support the hypothesis that VEGF may act in a
paracrine manner to promote microvascular
phenotypic changes associated with graft
survival in human myocardium .

Contro Lidocaine Lidocaine Recovery

I
Baseline BP 63±3
l(mmHg)
BCO Reflex +36±5
(6mmHg)

0.2-0.5% 1-2%
67±4
59±9
+51±9*

+9±5*

62±3
+38±4

The impaired BCO reflex during high-dose
lidocaine is consistent with expected blockade of
Na+ channels. The enhanced BCO reflex at low
doses suggests a novel excitatory effect of
lidocaine on baro - or chemoreceptors .
Furthermore, the large effects of lidocaine on the
BCO reflex despite little effect on baseline BP
suggest differences in the mechanisms of
dynamic vs. tonic CS reflex control of BP.
85.
Angiotensin selectively activates a
subpopulation
of
post-ganglionic
sympathetic neurons in mice
X.Y. MA, K. BIELEFELDT, F.M. ABBOUD , and
M.W. CHAPLEAU
Department of Internal Medicine, University of
Iowa and Veterans. Aff. Med. Ctr., Iowa City , IA,
USA 52242

84.
Paradoxical dual effects of lidocaine on
carotid occlusion reflex in mice

We have recently demonstrated that intravenous
angiotensin II (A-II) increases renal sympathetic
nerve activity in mice before and after ganglionic
blockade with hexamethonium . The present
study tested the hypothesis that A-II directly
activates a subpopulation of post-ganglionic
sympathetic neurons. Neurons were dissociated
from aortic-renal and celiac ganglia of C57/BL6J
mice. Cytosolic calcium concentration ([Ca 2+]i)
was measured using fura-2 . Addition of A-II to
the bath solution (200 nM) increased [Ca 2+]i by
54±6 % in 14 of 21 neurons tested (p<0.01 ). The
remaining 7 neurons failed to respond to A-II ,
but showed a calcium increase after KCl induced depolarization .
The A-II-induced
increase in [Ca 2+]i was dose-dependent,
desensitized, and was abolished by removal of
extracellular Ca 2+ (n=21). To test the effect of All on calcium influx , intracellular Ca2+ stores
were depleted with thapsigarg in in the absence
of extracellular Ca 2+. Changing the bath to
calcium-containing solution led to a [Ca 2+]i rise
which further increased after A-II. We conclude
that 1) A-II selectively increases [Ca 2 +]i in a
subpopulation of post-ganglionic renal
sympathetic neurons , and 2) Ca 2 + influx
contributes importantly to the rise in [Ca 2 +]i. The
results are in agreement with our previous

W. SUN and M.W. CHAPLEAU
Dept. of Int. Med ., Univ. of Iowa and Vet. Aff.
Med. Ctr., Iowa City, IA 52242.
Carotid sinus (CS) chemo- and baroreceptors
are important regulators of blood pressure (BP) .
Our overall goal is to define sensory
mechanisms of these receptors using
genetically-manipulated mice. Bilateral carotid
artery occlusion (BCO) reduces baroreceptor
activity and may increase chemoreceptor
activity. The aim of this study was to determine
effects of the Na+ channel blocker lidocaine
topically applied to CS on the BCO reflex in
anesthetized mice. The mice were ventilated
and the vagus and aortic depressor nerves
sectioned . BCO decreased mean CS pressure
from 64±3 to 14±2 mmHg and reflexly increased
systemic BP from 63±3 to 98±7 mmHg (n=8 ,
P<0.05) . CS lidocaine had minimal effect on
baseline BP, paradoxically enhanced the BCO
reflex at low doses (n=6} , and attenuated the
reflex with longer exposure to high doses (n=4 ,
see table, *P<0.05) .
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finding of an A-II-induced increase in renal
sympathetic nerve activity in intact mice. We
speculate that selective activation of this
particular subpopulation of sympathetic neurons
may exert unique actions on renal function .

87.
Monitoring intraluminal PC0 2 : a
comparison of air-flow and fiber optic
methods

P WALL, L HENDERSON , C BUISING , T
RICKERS , A CARDENAS , T MATTSON , A
LARKIN , L WITTKOPF , D DAVIS, F RAYMOND ,
L OWENS, D MOORMAN , G TIMBERLAKE

86. · Total body bone mineral density, bone
mineral content and N-teleopeptides in
prepubertal children with cerebral palsy.

Surg Ed & Trauma , IA Methodist Med Ctr, Des
Moines, IA 50309
and Drake University, Des Moines, IA 50311

T. D. CROWE , A. R. BAUER , M. J. OAKLAND ,
and T. S. KENNEDY

The clinical use of gastrointestinal intraluminal
PCO2 (GI PiCO2) information is increasing.
Therefore, determining the potential caveats of
different GI P;CO 2 monitoring systems is
clinically important. Methods: Air-flow
(Tonocap®) and fiber optic (Neotrend®) PCO 2
monitoring systems were used to measure the
PCO 2 of humidified air containing 5 and 10%
CO 2. The same systems were also used
simultaneously to monitor the gastric P;CO 2 of
15 dogs during hemorrhage (mean arterial
pressure 40-45 mmHg for 30 min, then 30-35
mmHg for 30 min) and three resuscitation
protocols. Results: The systems agreed in vitro.
The fiber optic system , however, provided higher
and more rapidly changing gastric P;CO 2 values
with hemorrhage than did the air-flow system :
69.7 ± 5.0 & 58 .6 ± 4.5 mmHg at baseline and
145.8 ± 11.7 & 84.5 ± 6.4 mmHg (mean±SEM ,
p<0.05) at end hemorrhage , respectively .
Conclusions: Despite in vitro agreement, the
use of air-flow based methods for determining
GI P;CO 2 may influence the values obtained .
Non-sample removing techniques, such as fiber
optic methods , for monitoring GI P;CO 2 are
preferable because they neither deliver 0 2 to nor
remove CO 2 from the local microenvironment.
(Support: Drake U, Pfizer, VA Central IA Health
Care Sys, OM Research & Ed Corp, Arrow lnt'I ,
Diametrics)

Iowa State University , 2312 Food Sciences
Building , Ames IA, 50011 .
Children with cerebral palsy (CP) often have
increased risk of bone fractures compared with
healthy children , presumably due to low bone
mineral density (BMD) , bone mineral content
(BMC) , decreased weight-bearing physical
activity , inadequate calcium intake , and the use
of anticonvulsant medication . Although several
studies have used dual-energy X-ray
absorptiometry (DXA) to determine BMD and
BMC in children with CP , concurrent
measurements of biochem ical markers of bone
demineralization have not been reported . We
used DXA to measure total body BMD and BMC
in 6-12 year old , prepubertal , white children with
spastic-type CP (n=11 ; 6 females , 5 males).
Urinary cross-linked N-teleopeptides of type I
collagen (NTX) was also measured as an
ind icator of bone resorption . Z-scores were
calculated based on age and sex-matched
published reference values . Z-scores were < 2.0 in 8 of 11 children for BMD , and 10 of 11
children for BMC . Urinary NTX was increased
(Z-score +6 .6) in children with CP , denoting the
breakdown of mature cross-link ing in bone
collagen . These results indicate that children
with CP have an imbalance between bone
formation and degradation. Because failure to
attain optimal bone mass during chi ldhood and
adolescence increases later risk of osteoporosis
and fractures , early intervention strategies are
necessary to improve bone status in children
with CP.
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88.
Fiber optic P 1C0 2 at four
gastrointestinal sites during hemorrhage and
resuscitation

Enalaprilat may improve GI mucosal energy
status (decrease P;CO 2 ) by
increasing
splanchnic perfusion . Methods: Dogs were
anesthetized , instrumented (fiber optic P;CO 2
probes) , bled (MAP=40-45mmHg , 30min then
30-35mmHg, 30min) , resuscitated (LRS IV ::s:
60ml/kg/hr, MAP=40-45mmHg , 150min). A
constant rate infusion (CRI) of enalaprilat
(0 .02mg/kg/hr, n=5) or saline (n=5) started
30min into resuscitation . Results: 4 survived
hemorrhage in each group . (Averages ±SEM)

L OWENS, P WALL , T RICKERS , L
HENDERSON , C BUISING , A CARDENAS , F
RAYMOND , B FREEMAN , M WIATER, JM
LANGLEY, R VINCENT, D MOORMAN , G
TIMBERLAKE
Surg Ed & Trauma, IA Methodist Med Ctr, Des
Moines, IA 50309
and Drake University, Des Moines, IA 50311
As clinical gastrointestinal P
iCO 2 monitoring
increases, the equivalence of different GI sites
for monitoring patient status becomes important.
Methods: In two hemorrhage (H) and
resuscitation (R) studies, fiber optic (Neotrend®)
PCO2 monitoring systems were used
simultaneously to measure P;CO 2 in the
esopha~us, stomach, and duodenum (5 mongrel
dogs, 1 1 study) and in the stomach, duodenum ,
and ileum (10 mongrel dogs.2 nd study).Results:
During H, P;CO 2 increased at all sites in all dogs,
but the magnitude of the increases varied. No
site was consistently the highest. During R,
significant differences between each of the sites
(including direction of change) existed in 3 of the
4 surviving dogs (1st study, p::s:0.037) and 7 of
the 8 surviving dogs (2nd study, p<0.05) . The
other 2 dogs approached significance (p=0.057
1st study and p=0 .081 2nd study) . During R,
duodenal PiCO2 levels were topped out in 5 of
the 8 surviving dogs (2 nd study). Conclusions:
Various sites GI P;CO 2 monitoring sites may be
acceptable for aiding initial severity of shock
assessment. But, the energy status in a specific
GI site during resuscitation cannot be assumed
to indicate the energy status of any other GI site .
(Support: Pfizer, VA Central IA Health Care Sys,
OM Research & Ed Corp, IA Space Grant
Consortium, Diametrics)

Start CR/ PiC02 (mmHg) End Resus. PiC02 (mmHg)

Gastric Duod

lleal

Gastric Duod

lleal

178±17 199±0 189±10 153±33 199±0 185±21
ISaline 113±31 177±22 109±31 126±31 146±52 97±31

IEnal.

Conclusions: No significant decrease in P;CO 2
at any site occurred with enalaprilat as
compared to saline. The fiber optic probe topped
out at 199mmHg in the duodenum of all
enalaprilat dogs vs one saline (n=1 ); the
stomach (n=2) vs (n=1 ); and the ileum (n=2) vs
(n=0). Given more time, differences may have
developed between the groups. (Support: Pfizer,
VA Central IA Health Care Sys, OM Research &
Ed Corp, IA Space Grant Consortium ,
Diametrics, Arrow lnt'I)
90.
Pre-hemorrhage Gatorade® effects on
GI P1CO2

T MATTSON, P WALL, M MCBRIDE, D DAVIS,
A CARDENAS, A LARKIN, L WITTKOPF , F
RAYMOND , D MOORMAN , G TIMBERLAKE
Surg Ed & Trauma, IA Methodist Med Ctr, Des
Moines, IA 50309
We hypothesized that provision of a
glucose/electrolyte solution (Gatorade® ) rather
than fasting pre-bleed might be beneficial for
maintaining GI mucosal energy status
(theoretically inversely related to GI P;CO 2)
during hemorrhage (H). Methods: After 18hr
with only water (W), Gatorade® (G) , or chow
and water (C) , rats were anesthetized ;
instrumented (gastric & colonic fiber optic
probes) ; hemorrhaged (MAP= 35-40mmHg
>60min until MAP<30mmHg for >1 0min or
<25mmHg for >1min , or 120min elapsed) ;
resuscitated (R) for 3hr with lactated Ringer's
(60ml/hr as needed for MAP=75-80mmHg); then
euthanized . Results: Mean±SEM (mmHg) ,
g=gastric, c=colonic, i=intraluminal.

89.
Effect of enalaprilat on gastrointestinal
intraluminal P1CO 2 during hypotensive
resuscitation
T RICKERS, P WALL, L HENDERSON, C
BUISING, A CARDENAS, F RAYMOND , D
HOGANSON, C BRUNKAN, J GALE , JM
LANGLEY, L OWENS , D MOORMAN , G
TIMBERLAKE

Surg Ed & Trauma, IA Methodist Med Ctr, Des
Moines, IA 50309
and Drake University, Des Moines, IA 50311
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WgP;C02
WcP;C02
G gP;C02
G cP;C02
C qP;C02
C cP;C02

start H
89+18
68±5
102±18
64±2
106±12
77±7

start R
78±15
76±3
156±25
74±8
113±13
106±7

1hr R
86±9
58±6
132±21
59±3
82±6
68±4

2hr R
65±7
51±2
110±17
57±3
82±12
64±4

constant rate infusion of enalaprilat in trauma
patients might be useful for increasing
splanchnic blood flow . (Support: Pfizer, VA
Central IA Health Care Sys, DM Research & Ed
Corp , Arrow lnt'I, Diametrics , IA Space Grant
Consortium)

3hr R
54±14
50±2
93±19
50±3
81±11
66±10

92.
Exploring safety concerns of
enalaprilat during resuscitation

6 of 12 W, 7 of 12 G, and 13 of 15 C rats
survived to euthanasia . Conclusions: Gastric
P;CO 2 was highest and underwent the greatest
change in the Gatorade® rats (p<0.05) . Colonic
P;CO 2 was similar in the Gatorade® and fasted
rats and higher in the chow rats (p<0 .05) .
Gatorade® may have exacerbated the effect of
hemorrhage on gastric mucosal energy status.
Why this occurred requires further investigation .
(Support: Pfizer, VA Central IA Health Care Sys,
Drake U, Diametrics)

R VINCENT , P WALL, L HENDERSON ,
BUISING , T RICKERS, A CARDENAS ,
RAYMOND , B FREEMAN , M WIATER ,
LICHTENSTEIN , A CHENDRAHSEHKAR ,
MOORMAN , G TIMBERLAKE

Surg Ed & Trauma , IA Methodist Med Ctr, Des
Moines, IA 50309
and Drake University, Des Moines, IA 50311
Enalaprilat may be useful for improving GI P;CO2
in trauma patients; however, concern over its
potential for causing hypotension exists.
Methods: Five dogs were anesthetized ,
instrumented , and bled (MAP= 40-45mmHg ,
then 30-35 mmHg for periods of 30 min) .
Stepped resuscitation occurred with lactated
Ringer's IV at 60ml/kg/hr as a max rate. The
resuscitation target MAP's were 40-45mmHg for
30min , 60-65 mmHg for 30min , 60-65mmHg for
30min with a constant rate infusion (CRI) of
enalaprilat (0.02 mg/kg/min) , then 70-75mmHg
with continued enalaprilat. Cardiac index (Cl)
was measured at the start and end of each
interval. Results: 4 dogs survived hemorrhage.
The target MAP was achieved and successfully
held in each . Average Cl at start of enalaprilat
=1 .6±0.18, after 30min of enalaprilat with
MAP=60-65mmHg Cl=2.9±0 .71 , p<0 .05 .
Conclusions: Starting an enalaprilat CRI during
moderate hypotension (MAP 60-65mmHg) does
not preclude maintenance or an increase in
MAP with a limited fluid rate. Additionally, an
enalaprilat CRI can increase Cl during moderate
hypotension. (Support: Pfizer, VA Central IA
Health Care Sys, DM Research & Ed Corp, IA
Space Grant Consortium , Diametrics, Eagles)

91.
The effect of enalaprilat on portal vein
and superior mesenteric artery flow

A CARDENAS , P WALL , L HENDERSON ,
BUISING , T RICKERS , F RAYMOND ,
VINCENT , S BELL, K DANIELS, L OWENS ,
CHENDRAHSEHKAR , D MOORMAN ,
TIMBERLAKE

C
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Surg Ed & Trauma , IA Methodist Med Ctr, Des
Moines, IA 50309
and Drake Un iversity, Des Moines, IA 50311
Enalaprilat administration during resuscitation
may be useful for improving splanchnic blood
flow. Methods: Ten mongrel dogs were
anesthetized , instrumented , and bled (MAP of
40-45mmHg , and then 30-35mmHg for periods
of 30min) . The dogs were then resuscitated to
MAP 40-45mmHg for 30min . At this point 5 of
the dogs were given a constant rate infusion
(CRI) of enalaprilat (0.02mg/kg/h) , and the other
5 received saline (120min each group) . Blood
flow was measured in the portal vein (PV) and
the superior mesenteric artery (SMA) using a
Transonics® doppler ultrasound system . Results
Flow decreased in both groups during
hemorrhage. SMA flow decreased 44% and
34% while PV decreased 40% and 80% in
enalaprilat and saline dogs , respectively . No
difference in flow before CRI. Dogs receiving
enalaprilat during resuscitation demonstrated a
90% increase in SMA flow and a 74% increase
in PV flow . Dogs receiving saline showed a
1.5% decrease and a 21% flow increase during
resuscitation . Conclusions: Enalaprilat during
resuscitation improved splanchnic blood flow . A
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93.
Effect of resuscitation fluid rates on
outcome

PSYCHOLOGY & LINGUISTICS

D DAVIS, P WALL , A CARDENAS , T
MATTSON_, A LARKIN, L WITTKOPF, F
RAYMOND, D MOORMAN, G TIMBERLAKE

94.
What types of visual recognition tasks
are mediated by the system that subserves
face recognition?

Surg Ed & Trauma, IA Methodist Med Ctr, Des
Moines, IA 50309

B.E. BROOKS and E.E. COOPER
Iowa State University, W112 Lagomarcino Hall,
Ames, IA 50011

Rapid resusc itation (R) with lactated Ringer's
(LR) has been suggested to contribute to
immunosuppression post-hemorrhage . 1 We
investigated fluid rate effects on survival.
Methods: 30 Wistar-Furth rats were anesthetized; instrumented ; hemorrhaged (MAP=3540mm Hg >60min until MAP<30mmHg for
>10min or <25mmHg for >1min, or 120min
elapsed); and R for 3hr with room temp LR
intermittently to keep MAP=75-80mmHg. When
running, the LRS rates were 15ml/hr
(50 .3ml/kg/hr) , 30ml/hr (103 .9ml/kg/hr) , and
60ml/hr (210.9ml/kg/hr) . Rats were euthanized
at 24hr. Results: (Average± SEM.)

Two laterality experiments investigated
hemispheric specialization during subordinate
and basic-level face recognition (experiment 1)
and during basic and superordinate-level animal
recognition (experiment 2). A right-hemisphere
advantage during recognition is a marker that
indicates that the task is mediated by the neural
system that subserves face recognition.
Therefore , the pattern of hemispheric
specialization observed across these
experiments will be discussed in relation to the
following hypotheses about the types of
recognition tasks that are mediated by the face
recognition system. Specifically , the hypothesis
that the face recognition system is used to
recognize biological stimuli predicts a right
hemisphere advantage during subordinate and
basic-level face recognition and during basicIn contrast , the
level animal recognition .
hypotheses that the face recognition system is
used to perform subordinate-level recognition
tasks and that the face recognition system is
used to perform expert recognition tasks predict
a right hemisphere advantage only during
subordinate-level face recognition . A third
hypothesis is that the system is used to
whenever the demands of the recognition task
require the precise metric coding of the locations
of visual primitives. This hypothesis predicts a
right hemisphere advantage during the
subordinate-level recognition of faces and during
the basic-level recognition of animals.

Rats required LR at max rates for approx the 1st
15, 10, and 5min of R (15ml/kg, 30ml/kg, &
60ml/kg respectively). The slopes of LR received
lines in the 15 & 30 ml/hr rats were not
significantly different. The slope of the LR
received line was greater in the 60 ml/hr rats
throughout . Conclusions:
The
greater
improvement in base excess in the rats
receiving more rapidly administered LR
suggests a benefit to rapid fluids . The increase
in body temperature, likely indicating a better
resumption of metabolic processes may also
support this . (Support: Pfizer, VA Central IA
Health Care Sys, Drake)1.Knoferl et al. Shock
9:(suppl):49, 1998.
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The matching law as a predictor of
95.
group choice using a survey method.

(same or different) and between the primes and
target (related or unrelated) were varied.

L. R. GRIMM and D. E. LOPATTO

The results did not support the center-surround
explanation . There was no priming after the
presence-absence task but there was after the
semantic similarity task . The explanation
remains a puzzle.

Psychology Department , Grinnell College,
Grinnell , Iowa 50112
The matching law is a well-tested equation in
behavioral psychology that describes choice
behavior in a situation featuring two mutually
exclusive positive reinforcers. An assumption of
the law is that the method used to test it be
longitudinal, permitting repeated opportunities to
make the choice . In this study we examined the
law's usefulness in predicting the behavior of
high school students who were presented with
choice situations once each in the context of a
survey . Several features of the law, including
the prediction of choice , the reversal of
preference at long delays and the effect of
reinforcer magnitude, were supported .

ZOOLOGY
Historical changes in a herpetofaunal
97.
assemblage in the Flint Hills of Kansas .

JEFFREY R. PARMELEE
Department of Biology & Environmental
Science, Simpson College, Indianola IA 50125
To assess changes in the herpetofauna in the
northern Flint Hills of Kansas , a su rvey of the
Fort Riley Military Reservation was conducted in
1993 and compared to collections made prior to
Of 45 species reported in early
1930.
Four
collections , 39 were found in 1993.
species recorded before 1930, and not found in
1993 (Great Plains Toad , Worm Snake, Plains
Garter Snake, and Timber Rattlesnake), are
known or believed to persist in Riley and Geary
Four other species (the Eastern
counties.
Hognose Snake, and three water snakes) have
not been reported in over 50 years and may be
extirpated locally. Early collectors apparently
missed two species (Plains Spadefoot Toad and
Shifts in relative
Slider) found in 1993.
abundance of species from pre-1930 to 1993
were few , and no evidence of declines in
amphibian populations was detected. With the
exception of declines in species dependant on
scarce floodplain habitats, the herpetological
assemblage in the Fort Riley area has changed
little during the past 70-100 years. This stability
may be due to land uses that have maintained
large tracts of native vegetation .

Priming the prime: Center-surround
96.
does not explain the puzzle.

S. KLATT and V. DARK
Priming occurs when the presentation of a prior
prime (DOCTOR) speeds response to a target
Recent research showed that
(nurse) .
presenting a brief, masked prime before the
standard prime (doctor, DOCTOR , nurse)
actually eliminated priming. The unexpected
result was explained in terms of center-surround
theory . The idea was that the briefly presented
prime only weakly activated its representation ,
which produced an inhibition in the activation of
surrounding words (including the target) and
thus eliminated priming .
The current research was designed to test this
explanation . Participants completed either a
presence-absence task (was a word or blank
presented?) or semantic similarity task (which of
two words is related to the previous word?) on
briefly presented words. Inhibition from centersurround processes should occur after the
semantic similarity but not the presenceabsence task . After the initial task , participants
completed a lexical decision task . Each trial
consisted of a 33 msec masked prime followed
by a 150 msec unmasked prime followed by a
target. The relationships between the primes
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The mammalian family Talpidae, which contains
the moles, shrew moles , and desmans, displays
a remarkable diversity of locomotor habits. Taxa
are fossorial , semifossorial , aquatic/fossorial ,
and semi-aquatic. We described the vertebral
morphology of 5 North American moles and
looked for associations between vertebral form
and locomotor habits. Study taxa included the
semifossorial North American Shrew Mole
(Neurotrichus gibbsil) , the aquatic/fossorial Starnosed Mole (Condylura cristata) , and the fully
fossorial Hairy-tailed Mole (Parascalops
breweri) , Eastern Mole (Sea/opus aquaticus) ,
and Townsend 's Mole (Scapanus townsendil) .
We also included the Short-tailed Shrew (Blarina
brevicauda) as an outgroup taxon . The 3 highly
fossorial moles have several vertebral
specializations that we interpret as adaptations
for fossoriality . Increase in size of the atlas's
dorsal arch tubercle and reduction of its ventral
arch tubercle are both associated with changes
in neck and forearm musculature. Increase in
the number of thoracic vertebrae and
corresponding decrease in the number of lumbar
vertebrae probably contributes to trunk rigidity .
lntervertebral ossicles that develop on the
ventral surfaces of lumbar vertebrae help to
stiffen the lumbar region . Development of a
sacral attachment to the ischium helps to brace
the pelvic girdle. Finally , a decrease in the
number of caudal vertebrae results in a
shortened tail.

Ecological survey of land snails at
98.
preserves in south-central Iowa during
summer and fall of 1999.

W.H . GILBERT and E.D. BOWEN
Dept. Biology & Envir. Sci. ; Simpson College ,
Indianola, IA 50125
A total of 72 samples of leaf litter & duff were
taken at wooded areas of south tailwater area,
Lake Red Rock (Marion Co.) and from three
state preserves : Berry Woods , Woodland
Mounds (both Warren Co .) & Cedar Bluffs
(Mahaska Co). At the sites, 4 samples (6 at WM)
were tak-en from each slope (5° to15°) : northfacing, east-facing, west-facing , and southfacing . Samples were wet-sieved using a series
of geology sieves ; land snail shells were
retrieved by student research assistants ;
dissecting microscopes were used to examine
the small-mesh sieves.
We found 406 · shells identified to 20 species ,
plus 47 tiny or fragmentary shells that are
unidentifiable. At least 43 snails were alive
when found (10 .6% of identified shells) . No. of
species and No. of identified shells per sample
at each site: BW: 8,1.5; WM : 9,1.4; LRR: 13,
15.5; and CB : 15, 6.3. Unexpectedly, the
relatively warm-dry slopes facing west & south
(w & s) had 227 shells vs 179 shells on cooler,
moister slopes facing north & east (n &
e;P<0.5*). Species with< 5 shells were Allogona
p., Econo/us f., Gastrocopta c., Stenotrema leai,
Striatura m ., and Triodopsis multilineata.
Hendersonia o. significantly clustered at n & e;
Anguispira a. & Stenotrema hirsutum favored n
Mesodon c/ausus showed no trend;
& e;
favoring w & s were Carychium e., Hawaiia m.,
Punctum m., Triodopsis a/bolabris, Va/Ionia p.,
and Zonitoides n.; significantly clustered at w &
s were Glyphyalinia indentata , Helicodis-cus
para/le/us, Stenotrema fraternum , and Strobilops
labyrinthica.

Collection and analysis of venom
100.
from scorpion Centruroides vittatus.

D.A. PHIPPS and J.W. BRITTINGHAM
Simpson College , Dept of Biology and
Environmental Sciences, Indianola, IA 50125
This study was undertaken to find out if the
combined basic protein components of the C.
vittatus venom could be separated into its
individual protein components by gel
electrophoresis for characterization . If venom of
C. vittatus can be separated , then a gel
electrophoresis profile could be created and
utilized in later studies for isolation of specific
components of the venom proteins. Venom
proteins of Centruroides vittatus contain many
different components . Isolation of the different
protein components was necessary in order to

Vertebral specializations for burrowing
99.
in North American moles.

J. F. MACGREGOR and H. P. WHIDDEN
Department of Biology , Central College, Pella,
IA 50219
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0. 75mM VA. 1.5mM also lowered the total
number of migrating cells from attached explants
while increasing the number forming an
epithelial sheet around the explant. At 3.0mM
VA, the number of migrating cells is dramatically
lowered , and the number of rounded and
blebbing cells is increased.

identify physiologically active components of the
venom for further research .
This paper
describes the use of SOS/PAGE gel
electrophoresis as a way to facilitate separation .
In eighteen samples of C. vittatus venom
ranging from 2 to 15 ug , protein bands were
consistently noted with molecular weights of 4445 , 65 , 96-97 , and 115-116 KDa .
At
concentrations of 6 ug or greater, bands were
also noted at molecular we ights of 20-21 and
30-31 KDa. Coomassie and silver salt staining
were utilized to highlight the protein bands, with
Coomassie staining being the preferred method
for definition of banding patterns and ease of
use.

102.
Quantifying sexual dimorphism in an
Iowa population of ornate box turtles
( Terrapene ornata ornata).
T. HORNBECK, B. BLACK, and N. BERNSTEIN

Cornell College, Box 544, 810 Commons Circle,
Mt. Vernon, IA 52314

POSTERS

The Ornate Box Turtle (Terrapene omata
omata) is a threatened species native to eastern
Iowa. Observations suggest that the species is
sexually dimorphic. However, identification of
sex has been based on qualitative characters
such as, coloration of the head, eyes, and front
legs; shell shape and length; and the size of the
inner rear claw on the hind feet. The most
reliable secondary sex characteristic is the
location of the vent on the tail relating to the
edge of the carapace . The goal of this project
was to quantify sexual dimorphism in Ornate
Box Turtles . Previous studies have qualified
sexual dimorphism, but none have actually
quantified sexual dimorphism as was done in
this project. I measured several shell , claw, and
tail dimensions for turtles in a single population
in Johnson County, Iowa.
I used several
qualitative characteristics to assign a sex to
each turtle .
I then tested for significant
differences between sexes in morphology. After
identifying which characteristics are sexually
dimorphic , I examined the data to find the
characters that differed most strongly between
sexes. No single character clearly differentiated
between sexes, but I found a combination of
three characters (tail length , inner rear claw
depth , and shell depth) that unambiguously
assigned each turtle to the correct sex.

101.
Valproic acid affects morphology and
motility parameters of migrating neural crest
cells.

LEAH C. FULLER and DARRELL J. WIENS
University of Northern Iowa , McCollum Hall ,
Cedar Falls, Iowa 50614
During early development, the two neural folds
fuse to form the neural tube , precursor to the
brain and spinal cord . Neural crest cells (NCC)
migrate from the tube to form a diverse array of
head and neck structures. Valproic acid (VA) , an
anti-epileptic drug and human teratogen ,
increases the incidence of neura l tube related
birth defects such as spina bifida by at least
three percent. We hypothesize that NCC
migration is altered in the presence of this drug ,
leading to further defects. The objective of this
study was to analyze NCC morphology and
motility parameters (MMPs) in culture to further
elucidate VA's teratogenic mechanism .
Neural folds were dissected from chick embryos
and cultured in 0mM , 0.75mM , 1.5mM and
3.0mM VA. Computer assisted video image
analysis was used to track cell migration and
summarize 12 MMPs. Our data indicates that for
stages 10-11 embryos, 0.75mM VA increases
cell length and area ; and decreases migration
velocity and total migration distance. 1.5 mM
appears to decrease cell length , area , and
dynamic change in area and perimeter.
lmmunoflorescence revealed epithelial cell ACAM expression was lower in 1.5mM than 0 or
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and cultivated areas. There was large variation
in individual patterns of habitat selection and
movement distances.

103.
Physical and chemical analysis of the
glass skeletons in two sponge groups,
Demospongiae and Hexactinellidae
S. KAPOOR and F. SANDFORD

CHEMICAL EDUCATION, SCIENCE
TEACHING, EARTH SCIENCE
TEACHING, ELEMENTARY SCIENCE
TEACHING

Coe College, Cedar Rapids, IA 52402
Two of the classes in phylum Porifera
(Demospongiae and Hexactinellidae) consist of
sponges with glassy skeletons consisting of
amorphous hydrated silica. The physical and
chemical nature of the skeletons of 4 different
demosponges and 4 different hexactinellids
were analyzed and compared using SEM, X-ray
microanalysis , and ICP atomic absorption
spectroscopy to see if there were noticeable
differences between sponges in the two different
groups that could be significance in porifera
taxonomy.

105.
Computing across the Chemistry
Curriculum
WT. ZEMKE and D. D. SCHUMACHER
Wartburg College, Waverly , IA 50677
The Wartburg College chemistry department has
constructed a computational chemistry
laboratory which contains six CAChe
WorkSystem molecular modeling computer
packages, each on its own Pentium II , 233 MHz
Examples of exercises from several
PC.
classes (particularly introductory and organic
chemistry) will be presented . Student responses
to the exercises will be shared.

Sponges in both groups showed spicules with a
similar layered arrangement of glass deposition
around the central axial canal and all had
skeletons containing similar amounts of silicon
(21 .5 - 26%) and water and <1 % trace elements
(K, Ca, Mg, S, Fe, and Fl). Water comprised 44
- 50% of the skeleton by weight, a figure
considerably higher that previous percentages of
6 - 13% reported in the literature.

With the broad inclusion of computational
chemistry throughout its curriculum , the
department had three goals to accomplish :
students will (1) learn to better visualize
molecular
structure ,
(2)
experience
investigation-driven learning, and (3) gain
valuable skills in using computers and
computational software . Assessment of the
department's success to date will be presented.

Although differences may exist in the
configuration between water and SiO2 in
different sponges, results show that the glassy
spicules of demonsponges and hexactinellids
show no significant physical or chemical
differences that could be of taxonomic
usefulness.

106.
Alliance

104.
Movements and Habitat Usage of
Ornate Box Turtles (Terrapene ornata ornata)

The Iowa Chemistry Education

KA BURKE, R. EHLERS , and D. MURPHY
R.RICHTSMEIER, H.SECRIST, T .HORNBECK,
R. BLACK, and N.BERNSTEIN

Iowa State University, Ames , IA 50011

Mount Mercy College, Cedar Rapids, IA. 52402
and Cornell College, Mt. Vernon , IA. 52314

The Iowa Chemistry Education Alliance
provides more than 1500 Iowa high
chemistry students at twenty-five schools
the state with the opportunity to interact
Iowa Communications Network, the ICN.

We monitored the movements and habitat usage
of two populations of Ornate box turtles within a
wildlife area . The temperature of the
environment in which turtles were found was
also monitored. Turtles utilized a variety of
habitats including prairie, shrub , wetland, forest,

(ICEA)
school
around
via the

Students collaborate over a distance to share
learning experiences in four supplemental
chemistry curriculum units . These units include
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learning to utilize communications technologies
(the ICN, electronic mail , and CUSeeMe as well
as the Internet) ; statistical analysis ;
spectrophotometric analysis ; and forensics.
Collaborative learning and hands-on real world
learning activities enhance the traditional
curriculum .

to prospective employers . Equipment ,
student/teacher opinion surveys , and sample
webpage lesson plans will be demonstrated.
108.
Evaluation of a teacher education
course
emphasizing
explicit
decontextualized and contextualized nature
of science instruction

Teachers have formed a dynamic interactive
mentoring network, letting students become
more responsible for their OWN learning . An
overview will be presented .
Participating
members of the ICEA will share anecdotes.

M.P. CLOUGH and J.K. OLSON

During the summer of 1999, five preservice and
seven inservice teachers completed a course
emphasizing explicit decontextualized and
contextualized approaches to teaching about the
nature of science. Six of these participants (4
inservice and 2 preservice teachers) have been
followed through the 1999-2000 school year to
determ ine their understanding of effective NOS
instruction , level of NOS instructional
implementation , stages of concern , self-efficacy
and feedback regarding the summer course.

107.
Drake elementary science education
students improve local teaching and their
own employability using technology
J.A . GERLOVICH ,
SEPULVEDA

R.

PERRY,

and

Y.

Drake University , 3106 University Ave ., Des
Moines, IA 503 11

Prior to the summer course, teachers completed
several instruments to assess their
understanding of the NOS, self-efficacy and
beliefs regarding NOS instruction , and
understanding of effective NOS instruction.
These instruments were repeated at the end of
the course and will again be administered during
the spring of 2000 . Classroom observations ,
student perceptions, and teacher interviews will
be triangulated to assess the quantity, quality
and level of sophistication of NOS instruction.

Elementary science methods students at Drake
University are working with local Des Moines
area elementary science teachers to teach the
NSES in novel ways . They are using some
applied technologies to work closely with
teachers , and administrators to plan , refine ,
deliver , and archive appropriate science
teaching/learning experiences.
As part of the class, the Drake students link their
computer lab with Cattell Elementary School via
Quick Cameras , e-mail, fax machines, and
telephones. They meet the Cattell teachers and
students on camera to develop and refine lesson
plans addressing the NSES and Des Moines
specific science curriculum objectives BEFORE
ever entering the classroom . Along with handson, minds-on applications, the lessons come to
life for the Drake and Cattell students. When the
lesson plan is finally ready , the Drake students
travel to Cattell to teach very targeted lessons
on multiple day formats . Following the teaching
of these lessons , Drake students return to
campus to further refine and transpose their
proven lesson plans into webpages complete
with pictures of themselves working with the
Cattell students . The webpages are then
catalogued and made available to the teaching
profession. Next, they attach their professional
resumes and make the entire portfolio ava ilable

Preliminary results indicate that participants are
implementing NOS instruction far surpassing
that found in previous studies. However,
institutional constraints appear to thwart
implementation efforts . While all participants
exhibit confidence in their NOS teaching
abilities , teachers ' level of implementation
appears to be affected by their confidence in
their conceptual understanding of the nature of
science.
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109.
The effect of instruction in physics on
the formation of mental models for problemsolving in the context of simple electric
circuits

for seventh grade life science students and a
newspaper article.
Both writings were on
specific topics within biotechnology , but were to
be written at the reader's understand ing level.
The activity included a planning phase, a first
draft, and revising the first draft using feedback
from a targeted reading and teacher. Seventh
graders gave feedback for the textbook and the
local newspaper editor for the news article. The
targeted audience gave reader feedback and the
teacher gave feedback on the science concepts.

KIAN LIM BEH

Science Education Center, University of Iowa,
783 Van Allen Hall, Iowa City, IA 52242.
This paper is based on a study that was
designed to explore the effect of a typical
traditional method of instruction in physics on
the formation of useful mental models among
268 college students for problem-solving using
simple electric circuits as a context. Among the
major findings are:
•

Most students do not possess accurate
models of simple electric circuits as
presented implicitly in physics textbooks;

•

Most students display good procedural
understanding for solving simple problems
concerning electric circuits but have no indept conceptual understanding in terms of
practical knowledge of current, voltage, and
circuit connections; and

•

In interviews following the project the students
identified the value of the writing process in thei r
ability to learning biology . The students were
very aware of the meta-cognitive processes
involved in creating writing in a language the
reader could understand. The writing created an
opportunity to wrestle with the concepts and to
learn. Students who were failing previously had
an attitude change and the ir achievement
increased. Students who were disenfranchised
learners became active and productive in the
classroom .
111.
"Above the Ancient Seas" The
development and use of geoscience fictional
literature in teaching secondary and postsecondary earth science and geology
courses.

After a year of college physics , students
show significant improvement in areas ,
including practical knowledge of current and
voltage, ability to compute effective
resistance and capacitance, ability to identify
circuit connections , and ability to solve
problems . However, no significance was
found in practical knowledge of resistance
and ability to connect circuits.

JOHN A. DUNKHASE , LISA MARTIN, ERICA
LARSEN
University of Iowa, Iowa City , IA 52242
Beginning as a college (geology for teachers)
course project, a geology-literature book has
been written featuring Iowa geology for future
use with high school and/or college students. A
fictional character travels across Iowa with noted
local geologists in John McPhee style - a
journey of personal and intellectual growth in
understanding the self and the earth . The
"geoliterature" book is accompanied by a field
guide and a computer virtual field trip.

Suggestions for teaching will be discussed.
110.
Effectively using non-scientific
writing in the biology classroom to increase
student learning and comprehension of
biological concepts.
JAY W . STAKER

Ballard High School , 509 North Main St., Huxley,
IA 50124
Planned writing activities increase learning of
biological concepts of sophomores. The nonscientific writings were a textbook explanation
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Iowa's extensive fossil record clearly documents
change through time . Representative faunal
and floral assemblages from the state's
Paleozoic, Mesozoic, and Cenozoic records are
described , illustrating evolution within a variety
of ancient plants and animals.

ANTHROPOLOGY & SCIENCE
TEACHING JOINT SYMPOSIUM
EVOLUTION AND THE CLASSROOM
TEACHER
EUGENIE SCOTT
112.

Archaeological Thinking in the
114.
Context of Teaching Evolution.

Evolution, Fact or Theory?

K.A. CHRISTIANSEN

JOHN C. WHITTAKER

Grinnell College, Grinnell , IA 50112

Dept . of Anthropology , Grinnell College,
Grinnell , IA 50112-0806

Evolution is usually labeled a theory; however,
this labeling is erroneous . It stems to a large
extent from the confusing of the fact of evolution
with Darwin 's theory of natural selection . If what
we mean by evolution is that changes in life
have occurred over billions of years with a clear
relationship between earlier and later forms this
is as much a fact as is the molecular structure of
matter.

Teaching basic archaeological thinking involves
discussing dating, how we know how old things
are, and context, how we interpret things by their
associations . Even when not explicitly
discussing evolution, the concepts and facts
involved in understanding dating and context are
inherently contrary to the creationist agenda of a
short, relatively unchanging , and non-sensical
prehistory.

Iowa's geological past and the theory
113.
of evolution

Other Options: Teaching Evolution
115.
and the California-History Social Science
Project

WAYNE I. ANDERSON
University of Northern Iowa , Department of
Earth Science, Cedar Falls, IA 50614

J. A. TIFFANY

Iowa State University, Ames, IA 50011

Three levels of meaning are commonly
associated with the term "evolution ," namely: (1)
change through time ; (2) organisms are related
by descent through common ancestry; and (3)
the scientific theory to explain changes in gene
frequencies by random genetic variation and
differential survival of offspring . A "theory" in
science draws together observations into an
understandable structure, providing a framework
to explain with principles of science. As such , a
theory is much , much more than a scientific
guess!

The State of California has fully incorporated the
teaching of evolution, early humankind ,
prehistory and world history , archaeology and
Native Americans in the state-sanctioned public
school Social Science curriculum . Students are
introduced to evolution and the study of early
humankind in the 6th grade (examples are
provided). In this fully-integrated curriculum,
Social Science instruction, at varying grade
levels and topics, parallels and compliments
instruction students receive in the arts, literature,
math and the natural sciences. The CaliforniaHistory Social Science project is a state-funded
program administered thorough several CSU
and UC schools by competitive proposals .
Participating institutions join with cooperating
school districts and work with social science
teachers in the development of lesson plans,
activities and follow-up assessment to assist
teachers in implementation of the Social Science
curriculum .

Theodosius Dobzhansky , a noted biologist,
stated in 1973 that "nothing in biology makes
sense except in the light of evolution ." The
same is true in paleontology and much of
geology . Therefore, students in biology and
earth science courses need to understand the
theory of evolution to comprehend the history
of life on our planet
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116.

education evolution/creation controversy (and
the ensuing hostility towards teaching biological
evolution) is , in large part , a result of
misconceptions concerning the nature of
science . If students' misconceptions concerning
the nature of science and evolutionary theory
are not consistently addressed , desired
outcomes will be seriously compromised . My
presentation is an extension of an earlier
publication (Clough , 1994) that suggests
practical classroom strategies that facilitate a
more accurate portrayal of the nature of science
and dim inish hostility toward evolut ion
education , thus paving the way to a deepe r
understanding of evolutionary theory. Some of
these suggestions include:

Evolution and the Science Educator

SHERMAN LUNDY

421 Terrace, Burlington , IA 52601
Evolution is taught or at least touched upon in
most K-12, Life Science classrooms and
occasionally in the Earth Science classroom.
Depend ing on the Teacher and the subject
matter, this encounter may begin in the upper
Elementary , or Middle School Science
Classroom , with occasional references in Social
Sciences , especially at the High School level.
Most Life Science Teachers understand the
structure of DNA much better than the concept
of evolution and most Earth Science Teachers
are more knowledgeable regarding Plate
Tectonics than the topic of evolution . Textbooks
in general do a very poor job explaining
evolution, largely due to the political influence
exerted by the religious right on the selection
and in depth treatment of various topics found in
the texts. {Consider the textbook adoption
program in the State of Texas.} In addition ,
Teachers of evolution are confronted by these
groups whose agendas regarding the teaching
of evolution range from old testament literal
interpretations to Scientific Creationism and
Intelligent Design .
Combined
with
individual[personal] attitudes about evolution ,
along with a variety of other issues including
evolution as fact or theory, branching or
progression from least complex to higher
complexity and similar topics, teaching evolution
in our schools is still a challenging and
frustrating experience.

Demarcating biological evolution from d
debates concerning the orig in of life;
Correctly using significant NOS
language such as "theory";
Stressing functional understanding
rather than belief;
Making clear that all scientific theories
are faced with anomalies;
Making
explicit
particular
epistemological and ontological
assumptions in science; and
Demarcating and respecting other ways
of knowing.

117.
Diminishing students' resistance to
biological evolution education
M.P. CLOUGH

Students of all ages possess misconceptions
concerning biological evolution and are
secretively or openly hostile toward the topic
when it is addressed in science classes. Before
initiating activities designed to illuminate aspects
of biological evolution , teachers must first
seriously consider the prior ideas that students
bring to this topic. Few essays have provided
strategies that science teachers might find
helpful in decreasing hostility towards evolution
education. Evidence suggests that the public
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